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Specif icallf pref^rad for tha :nse loJ FOMrt^ Service : 
field-based interpreters of the tfianagemanttf pfoteetibn^ and use of 
forest and range resoorces and t!i# rassoaiated hmaant oritur alv and 
natnral history found on these iland^, this book is tha :seeond in a 
aeries of six prlMers on the : multiple :os# : of forest^ an 
resouroes. Following an introduotlon to f ire aanag^asnt^ ther#^r^ 12 
main chaptersi (1) Fire Bistorj # (2) Fire Triangle ^ 13) <Pire :Phf sios^ 
(4) Fire B&havior^ (Sp Weatherf ^6) fopogiaphy# ^(7) Fuels^ (8) Pir® ' 
Management j (9) Forest and Bange : Fire Control, (10 K^PMScribed Fir ev 
(11) Fire Management Be search and the Future/ and (12) ^he :Heed f or 
Fire Management.- Also included are :a lis€ of facts of interest 
about £ire and fire; management and a list of references for suggested 
additional readdAg* Forest interpretati^^^ 

Gommuni^tions program which of fers a seririce :to the ivisitor through 
o^portwities for on-the-grc-uhd guide :or *do*.i^ learning 
experiences) and the role. of the cforest interpreter (usually \ 
temporary sumBer employees-^erperienced high school : or college 
teachers of the natural sciences) is described. (JT) ^ ^ ^ 



* ■ Documents acguired by IBIC include :many informal runpublished * 
if^ : materials liot available from other sources* ,BBZC makes every effort * 

* (to obtain the best copy available. HeTOrthaless/ items of mar * 
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♦iiresgonsib^le the :original document* >Beproductions; * 
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Covar Photo : Ready-inade torches . 
^ Willamette National Forest^ 
Or agon. F-409121 

Like candlas on a birthday caka, 
\. hundreds;: of ,tlndar-d^ dead snags— 
products of a previous fire--glow5 
■igniting the tender young forest- ^ 
^"Beneath"^ thein7~^Nota=t^ 
elrculaa? . speck in the smokey sky* 
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. ;^ , / ^ : ' ^ CgNTEkNIAL OF FEDERAL POREStRY " ^ 

As our Natloit celebrates the Bicentennial of its Independence, it- should be noted 
that 1976 also marks.. lOe-years of Federal forestry in America. ■ 

"The year 1876 found the United. States without a singje professionally trained U.S 
born forester. There were no schools of forestrr and no State or Federal forestry 

.organizations. The practice of ■forestry was virtually unknown in the United States 
at that time; .This was a period of rampaging' forest fires and destructive logging, 
^ ^nd the. Nation was beginning to sho-w.-evidence ^.o£ uneasiness and ^concern about the 
future of its forest resources'. / '' 

., In 1876, Congress passed an Agriculture Appropriations bill which had a "rider" ^ 
authorizing the U.S. Department of Agriculture to study, collect and distribute 
forestry statistics and information. To direct and perform this work Commissioner 
of Agriculture. Frederick Watts, appointed Dr. Franklin B. Hough, of Lowville, New 
York- professionally trained doctor of medicine, self-taught botanist geologist 
climotologist, nieteoroldgist, demographer, economist, statistician, educator and 
early day "forester." As a "special agent," he was to nurture forestry for the 
next 9 years in- the. U.S. Department of Agriculture 'and in the Nation. Dr. Hough's 

.. .job was to "deterraine annual lumber consun^ti on, the influences of forests upon 
cltmate, the suificiency of wood supply for future needs and forestry methods ap- 
plicable to» the United States' effort to pj-eserve., restore and. plant fbrests " 
To pay for the first year of this awesome one-man task. Congress provided $2,000. 

.Dr. Hough^set outon his job with great enthusiasm and diligence. By the time of 
.his death in 1885 he had produced or had a largr'part in four "Reports on Forestry" 

-.totaling- 2007 pages. He had .also writteni a book on "Elements of Forestry," in 
1882. The "reports" are replete, with fascinating facts and staJtistiqs of' that time 
about numerous aspects of forestry, forest products , destructive forest fires, 'In- 
sects and diseases; and forest produdts . exports 'Threading through these voltes 
is a coiranon sub-theme--an uneasy awareness that there. is trouble in the woods." But 
there is a|so a strong feeling of hope that. eventually, something Mg and good is 
destined to come of it all and, it hasJ Today, a century later, every State in' the 
Union has a forestry protection .and managemenis organization as have the forest land- 
managing agencies of the Fedeial Goveriiment and the forest land-owning 'industries. 

Fourteen years were to paiss befoVe America, in' 1890, had its first professionally 
trained,, native born forester. He. was , Gif ford xPinchot of Mil ford, Pennsylvania, • ' 
who had studied at the Fa,restry ScAool at Nancy'; France. After 8 years as a fores - 
:try cqnsultant on pEivate and government jobs, Pinchot became Chief of the Depart- 
'viraent of Agricultqro's Dimsion of Forestry in 1898,, renamed the Bureau of Forestry 
in 1901. In 190S, the U.S. Forest Service was established, ' replacing the Bureau 
of Forestry." Pinchot was ntoed it.s first'Chief. - Since Pinchot there have been 
nine succeeding Forest Service Chiefs, with JohnR. McGuire currently' in that pos- 
iti(M^. Traditionally, the Forest Service has always been led by professionally 
trained career foresters who have come up through the ranks of' the Service. 

Today, '.th© profession of fbrestiy, represented by its 21, Oo'o-inember Society of ' 
-American Poresters, owes much to Dr. Hough j ■ who. through his pioneering, efforts ■ '. 
and much personal sacrifice heiped prevpare the foundation for scientific forest ■ ■ ■■ 

^protectlon,--management--and-use...in^^^^ Franklin-- .—.-<^ 

B.. Hough that we dedica.te this i'po,y est." lnterpi';^ter • s Primer on Fire Management." ,'■ 




: Protector of the- forest. Kootenai National Forest ^ Montana, F=5930i+ 

In tha beginning tHe U . Sv Forest Ranger had M^motorized transport 
' arid few roads and trails. He patrolled his "^strict on h6rsebaGk\ 
In those days many fires burned for weeks until they rmn ^out of fuel 
against'rock cliffs, rivers arid lakes ^^or until a heavy rain doused 
• '^ ' thenTout ; ' " ' ' .. 



ERIC 







Smokejumparap Deschutes National Forest, . F-509321 



Datarniineij foll}^ trained, and superbly ceridltibned, "^hase young men, 
equipped with, backup chutes., line\up to board the plane that, will' 
whisk them over the mountain tops to a back country forest fire burn« 
l~ng"lri ir M 

.to^forest fire control ii. to hit the: fire promptly., w|iile it is still 
srfiall, ^ ^ r - 
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FOREWORD. ' 



TTiis '^Forest Interpreter' s; P^^ on Fire Management" was 
specifically prepared for the use o£ Forest Service fiel'd-based 
interpreters , of the management, prptectionj and use of forest 
and range respurces and the associate^ cultural, and ' . , 

natural history found. on these lands. It is the second in a ; ^ ■ 
series of six primers on tKe multiple use of forest and range 
resources planned for publication by the Visitor Intormation 
Service=»the interpretive arm of the Forest Service. These 
primers will be ''working and training tools"--5pecial re¥erence . 
materials for ^forest interpreters»-and are not necessarily de- 
signed tc^ be popular publications, . , ' 

Most Forest, Service interpreters are temporary summer employees. 
They are experienced high school or coJ.lege teachers of the nat- 
ural sciences. However, few of them have .had the opportu^iity to 
major in technical forestry* This\primerj therefpye, consists 
of basic fire management information intended to supplement the 
forest interpreter - s knowledge of the subject, \iniile it will 
not make him or' her an expert on fire management, - its study will 
definitely broadien the interpreter's knowiedge of it, ' 

As jhe forest interpreter studies ;this primer, questions will ^ 
ayise that need answers. He or she is urged to consult with the 
local district ranger or National Fjbrest fire staff officer. We 
also -invite the interpreter to furtlier self=study by reading some 
of . the publications listed In the back of this primer. 

Suggestions for improvement bf this pubUcation and contributions 
to buf *'Did'HYou Know" section are welcomed' by the Forest Service. 
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Emm ¥. DlwuiN.' ■ 

Director of Fire Manaiemeni 
Forest Service, Washington, D. 
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^ ' . WHAT is FOREST INTERPRETATION? 

For est Interpretation is a communications .program which^ offers m 
^ service to the visitor Cusually a family on a vacation or holiday 

visit to forest/ grassland, or its associated lands) through oppor- 
_ tunities for, on^the-groimd -guided^ ex- 
periences. Although forest interpreCation is usually .associated 
with outdoor recreation] ,it is much more than an exercise in the 
-identificatioTi of "the fl-OT^-md-fauna-of -the-^rmga^ It 
is designed to ijitroduce the visitor to the natural resources as 
they really are, enabling him to explore, become better^ infomed, 
and to draw his own, conclusions about the management, protection^ 
and use of the forest and range and the associated cultural, human, ^ 
and natural history of the Imd, ' . : ^ ' 

It is hoped that through such an e^^erience, the visitor will come 
to the self=realization that mm and nature are closely interdepend- 
ent'and that the prudent use, protection; and mmagement of natural 
resources is important and vital to alL life on earth. We also Tiop^ 
that^ the visitor's esqposure "to the. story behind tjie trees and range 
becomes a pleasint:, , exciting and memorable family learning experience 
in the great out-of-^doors^ 

■ ■ ■ \. ■ ' . ■ ■ - 

- . . / / WHAT IS A FOREST INTERRMTER? 



He.^br! she is a^'person who has a deep-seated compassion^ for the big 
and little^ things in the forest and on the range and underst^ds 
/their relationship to each other and to man. He or she likes and 
^accepts people as they are. The inte3:{>reter also knows that to many 
people, the challenge, of the forest is '^what's behind the"^ next tree, 
the next rock, the next bend in the t;;ail, under that bush or over 
the next hill J> / , ^ \ r ^ V ^ 

interpreter is also aware that some people arf^-^totally at home 
in ^the woods while .others'^ are^ plagued by--a-sen^^of lurking danger , 
He kndwi that if, as part of the inteipretive^xperience, he c^ 
stimulate the use of the visitor's five sens4s-:-seeirfg^ touching/ 
smelling, hearing, and tas ting- -thar the viMtor will probably leave 
v^ith an enduring- memory n£ his trip to the Surest. \ ' 

The interpreter alSo knows that visitor parti^igatiop^^biMt physical 
or mental--is th# true key to a meaningful intei^re^vW^^^erience 
for the visitor to the outdoors. ^ It is for this reason that the 
dntei^reter endeavors to provide the visitor with the opportunity to i 
participate 4.n a series^ of well -designed interpretive e^eriences,/' 
hinged on discovery and ''do-it-ypurself," which lead, the visitor to 
a feeling^ br self-confideneev a sense of accomplishmertt, satisfaction, 
enjoyment and finally to a self-realization of the basi^c" truths which 
goveili man^sLrelatipn^wit^ nrturf, \ ^ ^ 



Forest resourGe interpretatioh . .Cache National .Forest 5 Utah, 
F-49002 ' ' ' > 



Seeing is believing, A Forest Interpreter at woiak^with a Club . 
group* ^'You'don^t have to believe it because I say -it. There,:,is , 
the old forest. We're standing in the clearing. Those big trees 
■ are the mother trees f.Tom which the seed to start the young pines=^ 
at. your feet omme in after cutting* Outline a^ sample plot- on the 
ground and count the young trees. Then draw your own cohclusloni' 
as t-o whether or not & new forest is in the process of. replacing 
the old on© that has been harveste^." ■ . == ' ' - 



. FOREST INTERPRETER'S PRIMER. '.. 

T' • ^ . ON 

. ' * ^ , FIRE >1ANAGEMENT ^ 

? 1 ^ ^ ^ 

A referance £o^ 'Fcrasjt Service, USDA Forest Interpretars 
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Prepared for the Forest Servic<p by Thomas M, Zelker, For^sti^ JummerL 
Jntern from SUNY College of .Environmental Self nee ;and Forestry^ ^ ' 
Syracuse, Nsw York; Produced under the direction, of George Vitas, 
Leader, Visitor Information Service, Recreation Management Staff; 
with technical^re view by Junius 0* Baker, Jr*, Fire Management 
Specialist, Forest Service, USDA. . ^ 
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V/omen holding^' th 



a Idaho r'ange fire,^ BLM 



'VYpimg well^t rained feriale firefigbters .stubbornly ^^hol^cT thei 

sectdon. ofa Bureau of Land Man.agement ranr^e ^ fire - that ,''Uiicheckecl , 
coiila have denitroyed^ algreat quajitlty of liveBtock and wildlife 

YoT decades 5 vrornen have, worked in behind-- the-llnes support rolea 
on ^larse forest and ran^^ fires ^preparing payrond:^ .paarchasing- 
BUpplieB, cookins 5 ■ ajid operating communicationrs and record kaepinp.. 
systems. V^omen have '^1 so served and still serve, as fire tower ' 
lookouts and fire dispatchers. However , with the i^ecent surge 'In 
' the nurriber of womGn students pursuing a professional fc>rentry ^ ' . 
career in the Nation -s colleges , 'the sight of trained women working 
. side by.sicle^ with inen on ft rang,e^or forest .flrellne is no longer a 
n.ove]ty, \ ' ' ^ 
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^ -' ^r ; '^'^^^^^^^^^ F^^ PRIMER^ON FIRE MANAGEMENT ' 

INTRODUCTION : - . ' ^ 



-Fire^ like other natural forces such as, wind or rain^ is not an 
tndapendent entity in the forest.. It affects vegetation^ wildlife, 
i 3 air and water; and the complex relationships among the many 
facets of an ecosystem. Fita cannot be separated from total forest 
management J it must be' managed in conformance with the overall .land 
management^ objectives of the region. The United States Forest Ser- 
vice does not have # clearly stated definition of fire management 
although fire Is managed. on the lands administered by this agency. 
A simple definition of fire management might be that it is the total 
integration of protection from wildfire, prescribed fire use^ and 
. fire ecology knowledge into multiple use planning and land manage- 
mtnt* Management of fi^e Is needjed to: (1) P^^otect life, property, 
timber, and^other resource valuesV C2] use fire when it is needed to 
improve wildfire protection, enhiance, wildlife habitat,, fight insects 
and disease, and. provide a "suitable growing ^enviro'hmant for many 
timber species; (3) maintain natural ecosystems in ttie wilderness. 

These three needs determine the types of management that will be 
iiaed fo^ fire. Fire, where it is not wanted, must be stopped and / 
extinguishedi this is referred, to as wildfire suppression > Pre- 
- scribed fire is the pfanned and. professionally managed use of fire , 
under controlled conditions to achieve specific -land management ob-* 
jactives, . , It may be ignited by man or by- nature—urider both condi- 
tions, it is closely controlled to predetermined levels of ihtensity 
and within predetermined aeographic areas ; Thg use of fire can be 
very helpful in the^-management of many ecosystems i Prescribed fire 
and 'fire suppression are not contradictor or opposing policies; - 
they^ both are often used together on the same forest to :ftilfill the' 
needs of spciety, optimize resource production, and maintain'/enifi'- ^ 
ronmental quality* . - 

Many people 'and agencies are invoived dn fire management j ^d varying 
asp'ects of fire management take; place throughout the whole United 
States* The Forest Service .admihisters 187 million acres of feder- 
ally owned forest and grassland and is charged with the multiple use- - 
sustained^ yield management of thase lands . Another responsibility 
of this agency Is coopferative fire protection with states and private- 
landowners who own 23 million acres pf land neighboring tha;National 
Forests. Tlie National Park Service manages over 24' million acres of ^ 
parkland. The Bureau, of Land Maha^^^^ administers 474 million - 
acres, mostly in Alaska i and oyer 55 mil liorf acres are In the trust 
of th© Bureau of Indian Affairs* 'The National Wildlife Refuges i 
under the^ care of the Fish and/Wiidlife Service, compfi'se about 28 
million acres. In total, the Federal Government administers nearly 
one third of the nation's' land. The fire management policies of 
these ageiTciej have much in conmion but there are also some differences. 



S-f91ll^Wa^'slLawr. T:hr Clait^^-McNary Act o£ 1924;£urnislied financiS^^ 
Jr>'Md"^o;;the^ Stat^^^ for ffira protection. Control :of wildfires hasj^b^e^" 
^ W^maiOT'pol^ for all forest land agencies ever sijide/ IpJjlj 

^y.!:; In' ISSS^I'at the.de^th of, the Great D^epression, President Franklin,^ 
^l^^, h'v.jiQQsiy&ipt:^ established the Civilian Cons ervaCioyi^ Corps 



. - -(CCC) to help redOTe ';the. nation '^-unemploynn 



it' 

Army 




tofrtHrbeginnlni of World^War If. ^ For' the first t'i]I0^^e%gh^man-; 
^r^l^ %"er^,i|as: available to accomplish man)^ .fprfe's'^iy. rela|«f^a^^^^^ . 




held the acreage burned by wildfires to its lowastT^eveTT^vW; 
,u . "^ typical year, the CCC constructed over H,400 miles of truck^ trailsV'' vjj 
'built more th^n 600 fire lookout towers^ and maintained many fuel- S 
,^{\7y\ S?breaks and water storage ponds throughout the Depression- crippled 
_f United States. ITh ese projects were fxtramely import^t m fores t^^ 
protection in the 1930' s and are still valuable and in use m many 
areas today. Soo:p it was also sean' that carefully prescribed fire 



Jha _ Fpres.t:_Sjrvice , first . .used, 
prescribed fire in 1943 in southern forests toVraduce fuel accumula^ 



could be useful in certain instances. 




. tions and fight brownspot needle blight on longleaf pines. Prescribed 

^fire IS now used extensively ^ throughout the Sou^h in resource manage- 
'^-/ment. The National Park Service beiMTusijiiT^res m - 

'-"J^the Everglades of , Florida \ti 19S8 to protect the pin^ savannahs from 
being overtaken by hardwoods. In 1972, the Forest Service initiated 
the use of natural prescribed fires in Wilderness Areas. The F^z 
CieekxFire m the 'Selwav-'Bitteroot Wilderness was the first large 
fire to burn under clos - surveillance to maintain natural ecosystems. 




^f7/^l''p"0e in America had run the gamut from natural^ Indian, and settler 
* caused fires to devastating post- logging fires. Total fire suppres- 
4 sibn was the^^irst fire policy of American forest ^management .agtrieires , 
fia^r _ Introduction ot'the wise and beneficial use of fire, in addition to 
feftl^. - aggressive fire suppression, has changed'' this policy to one of com- 
0^-4?^- ' ,plete^£ire management. If fire is vjfanted by the resource manager, 
"^"^^ " ' it can^^be used under carefully predetermined conditions; but it must 
^fUi ^ 6© suppressed if it goes counter to the land management needs. 
't V " ' 
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- state and local governments own more than 28 million acres of 
xommercial forest land. Over 67 million acres are owned by the 

-nation's forest industries , while famers own more than 131 million 
• acres of productive forest land.. Another 167 million acres are owned 

.by other private non-farmer landholders, State and private forests 
are also managgdjaccbrding to many various policies. Cooperation 
between the Federal Government and the private sector is vital to 
the total fire management picture.^ Over Sll million acres of State 
and private lands are protected from wildfirei through cooperation 
with State Forestry agencies as provided for in the ClarKe-McNary Act 
of 1924. In all, more than 91 percent of the total forest, area i n 
the United States is protected fronTthe threat of wildHre^ ~ ' 

FIRE HISTORY 

The history of fire in America is a long and dr^atic one. Fossil 
-charcoal , indicating the occurrence of ancient fires, has been found 
in coal deposits that are believed to be ovmr 8Q million years old . 
-CharcoaLthat^isjiany_thousands^o£^y_ear^^ld_hi^KiOn 



the organic deposits of ^northern l^es,^ Naturdl disturbances, such 
as fire and windthrow, were coiranon in eastern North America during 
> primeval times; many forest stands of different ages and species 
mixtu res were present, indicating varying stage s of^ success ion 



Forest fires were sometimes ignited by North American Indians to 
clear the woods of undergrowth, facilitating travel and inf>roving 
visibility for hunting, and to create grassy openings to attract 
deer. The open, parklike stands of pines in southern New Jersey 
were the resu lt of natural md Indi an- setisurf ace ^ires -However, 
^the Sheepeater Indians of Montana fought fires that ^threatened their 
cfflnps and hunting grounds . ^ ^ , ' ' 

tVhen the colonists arrived, they ^ used fire to clear the land for 
fanning arid grazing. Spioke from land-clearing fixes was often a wel- 
come sight to travel-- weary frontiersmen. ' - . 

;As the nation ^rew, wood* became a more valuable resource. Around 
the turn of the^ century , the logging of large areas to supply the 
■ dumber needs of society bee^e veiy conunon. The logging slash, ~ 
Mpranches; and small trees that wfere left on tffe site became a serious 
£ire^ hazard. Many catastrophic firei resulted from this and from 
thp careless use of- fire. For example, in 1871, the Peshtigo, Wis- 
consin fire burned over 1,2 million acres and killed l,500^people; 
it was the nation's worst fire ever in tenns of hiiman casualties. 
The Great Idaho fires of 1310 started from settler, logging, and^ 
railroad fires--they burned 3 million acres and killed 86~people. 



FIRE TRIANGLE 

Fire is a thermo-chemical reacliion that convert.^ ehemical energy 
stored in fuel into heat energy. Light, in the form of a £lane,.is 

"often produced. In order to have fire, or combustion, thraa things 
are needed . They ^e fuel^ oxygen , and heat— together they are 

.called the fire triangle. These three components are needed concur- 
rently for fire to take place; if any one leg of the fire triangle, 
such as heat, is removed, combustion c^not take place. ^, 

Tl;e atmosphere is 21 percent oxygen; therefore, oxygen is usually 
available in sufficient quantities to support fire. However, fire 
can be smothered and' stopped by applying enough soil to it to cut 
off the oxygen supply. 

Fuels are ^ything bumabje^ftrom grass and brush -to 9ld tree stumps. 
Sources of heat' 'can be quite varied." Man is a major fire starter-- 
about 90 percent of all wjldfires are caused by man . Carelessness, 
such as dropping burning matches or pigarettes in the,for6st, burn- 
ing trash or leaving a c^pfire, is, often responsible' for forest > ^ 

Jiras^ The* deliberate starting of fires- by. incendiarists the 
main ran^^ nf wildlFTreg in sTO'e^forerted-areas-i^ — Sparks^om^raing^ 
are another important ignition- source. Lightning is the major cause 
of natural fires although spontaneous combustion and occasionally 

~sparks-from-rockslides^are^aUo^re_jEiiLe_atarjbejEg^^ One haM.of .all_ 
fires occurring on Forest Service protected ^lands statt from light- 
n ing strike^; These Xmds are, for the most part, in .the west, mdun- 
tainous and isolated front habitation. Lightning occurs in thunder- 

' storms when the atmospheric electric fields are altered and intensi- 
fied, thus"l:ausing massive^ sparks between the cloud and, tlie grounds 
When the fuels are dry enough, lightning may cause many forest fires 
in the course of a storm* - - ^ 



FIRE PHYSICS , , , 

-^^There are -i-T^^^^-pha^eg^-QflcQmbustion: (11 preheating' , (,2) flamng^ ^ 
and (33 glowing . Preheating, or pyro lysis, starts decomposing the 
wood. by means of oxidation intensified by heat. Water and some 

^ chemicals are evaporated from the wood in this phase. As the tem- 
perature^ increases, the wood ignites i this is the initiation of 
combustion* For forest fuels, ignition occurs nvDStly between : 500. 
and 750 degrees Fahrenheit. In the flying phase burning is sus- 
tained by gaies evolved from the heated wood. Ten^eratures have 
been measured at 2,600 degrees F^ahrenheit in large fires, but tem- 
peratures of 1200 to 1500 degrees^ are more common. Charcoal, unburn 
ed wood carbon, is left after this process. Glowing' combustion then 
oxidizes the ^charcoal to fovm carbon dioxide, water vapor, and ash, 
producing no "flame during this stage. - ^ r , ' 



i^'i^-: -^!^^ P^'^ducts of complete combustion are, as h and gases Ash i^' 

-.^^"dual (.inorganic) materHTthat is composed of mSy natural .in 

fp. iS£?i "=?^v" ~- ~ ~ 3" ■ 

carbon dioxide Carbon monoxide,, orgLic hydrocarbons "aces 



- ■ a^so produced. Smoke is, for the most nart 

• cSoV'smanI"'?' °" fi-.particulainitte; such L Si^ed ' 
" smoL pl4r^ — °' ""^'^^^^^ rest of the 



Sr., 



SrerioSsSs''' a^ifi" be transferred to other materials by S 
tnree processes, radiation , convecti on, and conduction Th^^o ™ 

^e"un/:t\e^l^r^^^^^Fp'^^^^^ " iri: 

heating other fuels so- they can ignite and spread tHe fire Radilfinn 
xs the transfer of heat, through space as exemplified by S^t l^s 
Convection transfers heat by. the movement of hot air-%he'heaJiPo£^ 
a room with a^forced air heater is acconplished by convelti^ ilM 
-el^t^He^^^ transferred within solid Lbst^ces ""For' 



There ^re three b asi^c forms 'of ■£ iretf : 



■the fille t T ir The. fira consumes organic material- -beneath 
the forest floor.. Slow, moving, ' hard to suppress fires in peat beds 
or bogs are typical of this form of fire .m. peat beds 







X 




twig 




p ajid 


other 



-ii'i/.,. ~ , ^l±i2ii^^iiS.— =™re,- tne-tire bums 
li:lG)-.5"^^^ °" and low vegetation. 

^V-\.i-: face fires. ' , . * ■. - m- •■ 

:v,.y.'. ■• - * ■ " >.-:.■.•.', 



. Crown fire_ - This is a fire that bums through the tops W^'^^' 

■^^^y^ -^y'^^^"^^ fuels from-the ground' up" to the "top of the follsi"^ 

|:^^,i;,Fire^storms,^or=blowup fires .-are extreme, examples-of- the combustion" - 

uncontrollabJe! A con^ec^ 
tr:'./1^i|ff; develops .thfrt. may be in excess of . 40 thousand feet S • 

-.^:^is-col-umn acts as a chimney for violent updrafts of hot air thaf- 
tZ.ti^pay-carry -flames up hdndreds of fe'et. Updrlfts and fire whirlwinds 
.-.;."may throw'buming embers onto-dry fuels ^iles away frofthe maS 

thus greatly increase the rate Tf fire spreaS Fire storms 
. .^occur only ^der special atmospheric conditions aSd wh^n tJere are 

large amounts of dry fuel available. " ""^^ . • . 



^^#;iv;^ .Forest^ Minnesota. F-372669 
^"""■^'^^ .^^-^ackplne slash — ^ood material. 




cOTiposition and to reduce the ^3.re^^r| 
hazard", slash such as this can he 
cut into smaller pieced hy axemen 
or chopped and crushed hy heai/y- 
e(iuipraent so that it rests eloseri'jj 
to the damp groimd to more rapidly ..y 
decompose 'and .replenish; the. sol lv>^ 



■-if A 



Wasted resources^and energy - 
Private^ forast^lind , ^Washington , 
F-2373H9 

is^^not trick photography. 
^Thfe photo - is /old hut the ^latent 
"power of a hot forest Hre which 
iput^^ spaghetti; bends . into a pair ' 
?bf- steel rails still lurks in 
^fhe-woods;^:::lhi_s,^s_^^^ product 
of .the- intense he-at -generated hy 

1929 fire thatiburned this ... 
-;;ift'estle and, heavy logging slash - ^ ^ 
^ririg a per ibd ^ of extremely dry ^ -rr^^ 
weather In . Washington . -/ 
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^ ^^^''^-r^ -K ; ^' ' - 

f$J>3oF'l^ BEHAVIOR 

::^Qj>ehavior of a fi re is determined by the enviroiment in ^hich it 
gA""-.,f^'.lSi burning. Weather, topogra p hy, ^nd fuels are the"i;Fii r^gI^-iSt? 
r./~ > -Qf-'the fire environment . — - 

', 'WEATOtR 



IT 



• Fire weather describes tlie influence of weathei on fir% behavior 
-Wind, i^di^, and temperature are the three basic factors affectme 
fire weather. Temperature influences the heating and drying of - 

, 'fuels; higher temjjeratures bring fuels closer to their ignition point 
and also decrease the moisture in f-^sls so burning cars occur more 
quickly at hotter temperatures. Wind supplies large amounts of oxy- 
gen to fires, dries fuels through increased evaporation and convec- 
tion from fires, and largely determines the direction and rate of 
spread of a fire. Fires usually spread outward in all directions 
from, the ignition point— the rates\ of spread vary depending on wind 
speed and .direction. * , . ' , ■ , • . 

Head fixes spread in the same direction as the wind and their rate 
-of~sp7read increases as the, wind ,ihcrfases' because more oxygen is 
supplied to the fire and the wind-b^nt^£lame"F'^fehMt~fuffIs ^f as ter". " 
Fast and dangerous erratic -fiia behavior can result when winds are' 
strong and gusty »' Back' fires . i^ contrast, move" against- the wind. 
Increased wind speed has little affect on these fires except ^to' 



supply more oxygen" to. the flakes. These fires usually %read at 



Slower,- more -constant^ rates- of- 70--to' 200 Jeet per' hour." Flanki^^'i^si'" .'- ..'"t^tf^ 
§^^r*'V;?P'?ead .at right angles to wind direction.-^ ; , . '~T~T:«5l:^0/.; rl^^r/.fSl 

•''^^"■'^C^f- ' ' ' 'iV'-'- H '•'.■•.•-"5';?' N'-'*^ 

.;Th% drying effects of the winds are mos.t iwp6Ttmt'm sMU'i^ivieii'^^rP':' /^'vlMH 
- ' twigs. As the fuels dry. thev hecoki'i^^^il^'-VXilJ ^ru'. 



6'^ 



lfi:?jl^^^:i^^^^^^ bum, ' THe fuel moisture; content vaHas^^'dtraetiy with'"^^- .-^"^^ 
C%H>*fe%^ humidity. Often fiires stop or, ,i^low down at .night'* -^ C 
^.^tppiue.to increased Kumidi ties- and resulting high^^fuml^moxi'SSByTM'^ ' 



iy7^i.':^Coin(»lex combinations of temperature, wind, and humidity form weather 
'^-''j,:systenis: that affect large regions of the world.' Frontal systenis'f^ ' 
■^»/: y:stonn5;:and air masses affect fir,es on a large scale by governing ^ " 
tifiJ$Jh*I.wind, rain, humidity, and tempejratures over wide areas. The 
i^-A.XiStl^tXfatheV- pattern ,- or cliinate- ,- ^^rgely determines the fire 
',y:T7. -_season for 'a geographic region . This is the season of maximum 



fire" 
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^occurrence in a region; fixels are readily burnable and weathor^^^^^^^- vv^^^^ 
'conditions allow fires to spread during this time, - 

TOPOGRAPHY \ - 

^To gography is another co^onent^ of fire behavior. The character or 
roughness of the land can cause varied rates of fire spread and 
behavior- -air turbulence induced by topography may generate erratic 
fire behavior. 

Differences in elevation produce differences in temperature, vind, 
rainfall, and tyjies of fuel, all of which affect fire behavior.; ^ 
. Steep slopes increase the rate of fire spread uphill due^,to;incr^ 
radiation and convection to fuels in front of the fire.^^^t^f''-'' 4r;'^' ^ 

Winds vary on slopes depending on the' airioimt' of warming simih£ne 
received- -they sweep up the slope when the sim is shining-^ on- that 
slope bu^blow downs lope during cloudy periods and^ at night , ^ Valley 
winds are similar but not as dependent on actual' sunshine. They 
blow up the valley during the day and downvalley at night. 

The aspect , or the direction in which, a slope faces, can be a 
critical factor in fire behavior^- -Southwest -slopes -receive the most 
sunshine and are therefore hotter, dryer, Bnd consequently more dan- 
gerous in terms of fire behavior. ^ - , 

Aspect and elevation also influence the; type of vegetation that 
occurs on different parts of a mountain. - In the East, jthe pines 
usually grow* on the southern aspect wh4.re the spruce, „ fir and hard- 
woods are generally foimd on the^more shaded, moist, nortiiem slopes. 
Stunted^ slow growing vegetation is often foimd at higher elevations, 
especially when the soil is vary shaflow and rocky. These vegetation 
types produce different fire behavior patterns and must all be con- 
sidered in predicting the overall fire behavior^, ^ _^ _ i._u_,„l^_. 

Fire's in coastal areas are affected by Imd-sea braeies'. -During the 
dkyi winds- usually blo'/'from the sea onto- the land but at night the 
di^e.ction is normally 'reversed;- - - * - - — 

Dry rocky areas, as well as lakes and streams, act as natural fire- • 
breaks, ^ These land features* often protect forests from fires, but ^ 
can also serve to fwmeL^fire ^through .certain areas to produce 'fire- 
dominated vegetation types- ' These natural fi-rebra^s are- frequently 
used vby firefighters in^ra^y fire control activities. In suimnary,, 
the -effects of local -winds r ele vation, s lope, ^rock and water >odifS, 
and aspect, along with' ifcger weather papteois^greatly influence 
the behayior of fire and must be td<aii'into,^acc5mrfc-ia^l£nningrand 
executing fira conti;ol, operations - ' ' - . ' ' ^^"^-^-^ 



^0P^.r'.:- ■■■■■ • ■ ^- - 

0^:^e iast-major factor of fire behavior is fuef- -any thing I in the - 

forest that wxll bum. Without fuel, therrEFuld L no fire The 
5cV,4--:;Si5e of forest fuels makes a great difference on a fire's' tate of ■■■ 
l>^:'''v.':!Pff ^^^^ 5 control. , Small, light fuels, such as 'dried grass 
m ;., -^"^ leaves, are highly flammable and fast burning; Dried! branches 

and twigs ^hat are less thto two inches in diajneter are also easily 
p,. , Ignite^ andean bum. quite intensely. .Larger branches an^ logs "re- 
r^'" periods of dry weather before they lire burnable but,- when 

gSh produce hot persistent fires which are difficult to extin- 

l' - ' ■ \ - ■ 

:. • Fuel moistare content is one- of the most important and variable 
factors in a fire. Damp fuels are diffidult to ignite while dry 
tuels Ignite quickly ^nd' liberate heat rapidly. Normallyj the fuel 
. , moisture content must be less, than 25 percent to get small^ fires 
started. Relative humidity has a direct effricr on the amount of ^ 
moisture found in all fuels and is therefore ■ veiy importaiir in de- 
termining, fuel characteristics. ■ ■ 

; -The continuity of the fuel bed is^^ijtsr factor in determiniiig f ire 
behavior Uniform fuels that are spread out "evenly;, over an area can 
" be fast burning while fuels that are scattered -oj' are patchy .tend to^- 

'|low^^4flwn the fast rate of spread. .Dry, continuou^ fSe Is from the - 

forest -floor up to the tree- canopy are like a fuse aiH are an invi- 
tation to crown fires. , . 

; • The compactness -of the 'fuel also Effects the rate of fire spread ' 
:■ Tightly :,comp acted fuels, „_such" as hemlo.^k needles on the ground may 

■ be packed,,too densely to supply-enough oxygen for rapid spread of '. 
±xre. Large pondrfrosa pine needles", Br the-other-lian-d, being loosely 
packed, • burn- very,:quickly since abundant 5xygen iT-'avadlable, per- 

^-fj:. "'^**^'}8 rapid combustion to take place. " 

' -T - ' - ' r ' t . ■' .J , ■ 

rln summa^, it.cmi be said that weather, topography/ and fuels 
interact to "determine fire behavior.; No one* factor acts alone iii ' 
this complex fire environment.. Fire managers, and others : co'ncemid ■ - 
5^. "-" management, must have an intimate knowledge , of fire' behav- ' , 
^r-WviP^:*^:.^^" to be^properly- handled ih the natural -^ohvironlient"- ' 





•FIRE MANAGEMENT.. 



'k^ff^pi'' — as used here, is a relatively, new term employ.ed" 
'0r~:^:t^P;,^?.P^^~^^^ ^ol® of specialists who deal with both wildfire "run^ 
|5l^-&^^.W>*"'*.-P?®scribed fire (wanted). Some differences amo.ng; forest 



specialists as to the meaning of "fire managementV - 
^tJI^SIE^Miie^Lsist/ -However, we believe that Dr. Richard J. Barney i-Ui'S.-- 
t'^IW^?^*'^?®^^'??- ^i^® Researcher at Missoula, .Montana, states! iffCabout • 



S'lifes'-^i^'^^^^^ly.'^^ He" sees fire management as a' "support tool" 

Management. He states, "The fire management team should 



^?.v/f-P5°^^^® special expertise in fire ecology, fire control, fire use, " 
f'srt-.,. fire, prevention and economics that land managers' need 'to ■ reach their 
goals." In other words, it is an integral part of land man- 
■?S^'"®"^' Ii^ this publication we will treat fire management as such 



y.y. PjJ^e and Land Management Objectives . 

Forest and range fires occur naturally in many region's of the United 
States. Man sets up certain" functions for almost every acre o£ . 
grouhd so that the^and may be useful and productive, Fire^ then, 
may be wanted or unwan ted, depending on the specific land managamen t 
Qbj actives for that area. Fire is managed in each areK according to 
policies set by the public or private owner. 



^ Use of Fire ' - 

-. ' ■ - * t. ' .,..>-■- 

Fire may ba wanted by the land manager for several in^ortant reasons, 
Wildfire prevention -and control is^Qne"maiQr reason-^prescribed fire 
is used to reduce accumulated forest futls that pose serious threats 
to the forast from wildfires. 'The-r«ourcas of the forast ire thus 
protected. In timber management, certain tree species are valuable . 
while others.are^of less value. These less valuable' trees compete^:; ^' 



species control is often " used in the pine-^forests of > tlie ^^^^^^ 
gduce the number_:of competing, hardwood trees_sg:_as_t:q re- 
~ f or ^ faster "growth, - _ 7"!/^ . -l-t ^^^^^^^^^^^ 

il^^^'.^l? P.^.??ning goes into the methods of A^^^^^^ 

stand of trees .^"'Mariy commercially .important tree 

, ^^^^ j^^^^^^ 

trees i aire harvested to 
f>,g'.?v~*:*Tv ""/^ — ^^^^ is often followed by pre- * 

^^^^^'^^^ ^^o^e the mineral' soil by burning off logging debris ' ' 
jf|:;-:and some" of the litter from the forest floor. This not only exposes 

.59>_1 reduces flammable debrii, makes tree planting easier, 
>!^'Land assures its success-. • ' " 

^^^■fiX\/t;/ii{::^^dr'>.uy'^-''i^^--i--:.^:=:Z.'. ■.. . - - " .-. .• ^i^,- , ' .•• ■ :^ . ~ ^- . ''=^« — • .- ■ • ■ ■, : ■■ ^ '7:r.*' 

i,^<^g^siJ\,'^ci:V:'^^9^:i-^":f}..i->y-3., . -v - ■ . .... . ; : . . . ; .^J .. . ». — - ,. 
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"Wanted fire" vs "unwanted fii-a." ri^mGls Marion National Forest^ 
South Carolina- F'465063 , . ^ ' 

At one .timaj the timbar stands on botn .sides of , this Tirebreak w 
alifce in stocking. After the firebrarfc was-installed, the. forest, on . 
the right was. periodically preSGribe.byraad to reduce the. acoimiulate 
fuel; the Stand on the laft was not. Aided by the heavy fuel buildup , 
an unwanted -fire proved alniost disasterous to .the stand on the leTt , 
The residual trees ware salvage cut to condition shown, 




to 



- - - — - — ^ - . improved- by^^tKe planned use , Many 

ili^l^^-^*^^^^^ producing plants are prolific sprouters after fire 

t^^ii'/'?^^^^^^^ cover for wildlife can al:^^ be manipulated and improved 
manage certain, species, ,^ r. " , 

gt^y: Grass lands and cattle ran ges caiAbe rajuvenet^d by prescribed 
|; L"? . Dead vegetation is ^em<%ed and the resulting mineral nutri- 

- -ents Taie' recycled into the soiT^-^lmptoving new grass growth. The 



resulting range will then be better suited. to support gracing wild- 
.life or cattle* • * " 

Prescribed fires, randomly ignited by lightning^ are also used to 
' perpetuate natural conditions in wilderne^>s areas . In areas where 
fire has been-a force in developing the natural existing forest com=^ 
plex, its exclusion can seriously alter the acoiystems. Fire is 
;then i wanted and is used as a mOTagement tool to preserve and restore 
the natural systems ^ such as are found in the wilderness . 



my ContrQl Wildfire? 



..... n 




Land management objectives riay dictate " that f i re 1 s unw ted i n 
certain areas For example^ annually, there are about" 125,000 ^ ^ 
forest and range wildfires in the United States in v^hich 25 people • 
ate. 'killed and 1,350. are injured. Homes and o.ther developments are 
sometimes damaged or destroyed by wildfires ^ Protection 'of life ajid 
property ds just cause for suppressing, wildfires . r , ~ ~- ~ = 

In 1974 J wildfires on Forest Service protected ilands-bu'rtia'd' over 
.138 iOOO acres destroying resdurcas valued ^t over $109 millioil. 
Nationwidei about 4. 8 million acres are burned by wildfrres each 
year, ' \ " ^ . ^ ^ " ^ 

The loss of timber alone c^ have an important impaction the national 
economy. Intense wildfires can burn pff the protective layers of 
forest Jitter and humus and e^ose the soiL to- wind , and water erosion . 
Productive soil and ashes cbh be washed into- strains by the rain; 
the "^resultant sedimentation cm kill much of the streffln's aquatic 
lif e . ~ TheTincreas ed-^runof f from unprotected watersheds^^ in-^Southern 
California^ for / exan5>l^^J:jiay causa^ ut 

property damage * Mudciy water can d^ageiimter^fsi^plyTTsysrtBins and 
devalue water-based, recreation activities^HilFdrestsctha^^^ 
burned by unwanted wildfires may have reduced aesthet to , . 

'the tourist Recreation industries may-suf^ar when tourists stay 
away ^rom burned areas. Fortunately, wildlife- is usually -not harmed ^ 

forest fires , since . mos t animals are. mobile enough to escape. 
Pires. during nastiiTg- seaspny-however, ican^^d^stroy^ bird li^e . . 
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^The habitat changes t'hat occur after a* fire can b© beneficial to 
i;imany anima:ls. Squirrels that Inhabit mature forests will move/away 

if the trees are killed hy fire. Rabb^its and dsM*, though, will 
^ move in as ^the area revegptates y^ith succulent grass shrubs. ^Burned 
n-areas are also a major ^source of elk browse and criticBl* to some 

moose range . ■ I „ • - 

/Heavy iconcentrations of -smoke' may ^e an unwanted affect o£ f ire , ^ 
which causes visual pollution ^ajid reduces visibility along some, high f 
ways and fouls the airJ^i^^ fire ^ha?^ results ^in su 
unwanted. Id sujimiaryj !j'|[rid management objectives define uses and 
priorities for most of :/|rie land; in the United States; , .Fi*re - may be 
wanted and very useful ji^ many^instMi 

damage and is def initelyj^Mt wanted. This natural force ^ which^'is 
fire must be managed tol^^idoduce the greatest >*good for the /are^s ' 
overall maiiagament objectfives , ~ ~ . ^ 

Folicifes ^ '\ ^ " - 

The fiTO jnanagement policial of resource: agencies? vary due to the 
different fujictions that each must perform.^^^ Over the^yearsy the/J . 
Forest Servicers standard pdlioy has been to suppress all fires as 
fast as possible."- Exceptions "are allowed when they are; pr^lanned 
and approved by the Chief q£\ the Forest Service. _ ,Prascribed. ^fire is ^^^^^ 
one of these exceptions. Alnew concept within this policy j called 
DESGON (Designated Control > Burn System) , allows naturally^ caused as 
well as man caused fires to burn if they can accomplish preplanned 
and preapproved management .obj actives • Surveillance is^ kept oil' all 
prescribed bums-:-natural and i'mati-aet. 

In the UfS,: Department of .the Interior ^ the National' Bark Service 
actively practices fire suppression but it. realises that lightning 
fires are a natural phenomena and so some of these fires' "aay be 
allowed to run their course. The fire must be contaLnab la within ■ 
certain* area units and should accomplish specific land managament ^ 
objectives. In general^ m^-set wildfires are suppressed orf' National 
Park lands. ^ ^ , " ' 

Three other Department ^of the " Intei'ior agancias-- the Bureau of Land / 
Management, the Bureau of Indian Affairs , and the U.'^S. Fish' and Wild- 
life Service--afa. geared toward resource production and use. - They - 
have policies that require total suppression of wildfires but allow. \, 
some preplanned prescribed burning *on the lands they administer. 7 ^ 
All of the Federal agencies contyof. fires vigorously whenever the 
fires^^ threaten- life ^ physical developments, or cultural areas * 
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: State and local governments also, have laws and/br policies that 
^f^^t^ require fire sui%)ression on lands they administer. More public 
^Ivij/^ 3 agencies, 'however, allow presbribe^d burning for certain management 
||£5^% objectives. For example, Oregon approves of bru^h and slash burning 
frf'^'IS:}^ improve sites for Dorfglas-£ir seedling planting. The tity and 
T-^ ' "county o^ Los Angeles have.u^ed prescribed fire t;o reduce fuel, build- 
ff^y,: laxps' in ^ti\e chapparal brush in their areas. Los Angeles also cooper- 
^[ r,ates with the U.S. -forest Service and' the California Division of 
ly- - • / Eoxestry in fighting wildfires of mutual concern. New York State 
^..^ ' '-^as allowed prescribed ]Buming ifc^gsj^e management areas. - Virginia 

.iisecommentii prescribed' fire in'^ regenerating loblolly pin^e. ^ Private' 
th^. forest ind^ustries fighf all wildfires that threaten their timber 

^ res purees- -damagimg fitfes ^cannot be ''tolerated by land owning compan- ^ 
% 'les growing J:ree| for profit.^ '.Preplanned prescribed fire, however, 
V ^ v^^'^ jused by^the :ftr#st'4ridustries^ ^ many parts of tha country as a 

^ si^^icultu^e* tool^.tD/bnh^ce timber production and forest protection* 
'?" ''*^It is now in- great tis-e; "e^B#cially in the South. 



The ob j e^lv# '^bre- cdhtrol, if to provide protection to hMian llfr j 
natural and T&^^jnmj^ resources ^from intolerable losajis due to fira. ^ 
Intensity oS proJ^tion^^variBs according to the ;n^Cd/ to eniure human 
^ saf.etyi "property ani^^scmrce^- value, and management objectives. Con- 

trol^of wildfires is a high pilority policy for all forest-related 
J, agencies." There are three basic procedures -in fire contrpr: pre- 

l^-* {' ' ventioiC^p^suppresiion^^^nd -suppression. , --.-s - V * % ^ 



*vTh^ Elimination of preventable'^ us^i^lly man- paused ^£if as, is a goal 
' of fire prevention - deducing care^ssneis Aid ^eliminating incendi- v 
r^lTvl.^* aHsm are. never-ending..acj:ivi ties of all ,.Forest Service personnel/' ^^^ ^-r 
other Federal agency fite control org-anizations, Stat^ ^ire control '.. 
agencies, forest iniust^ies, .and^private citizens. ''To, prevent firas-^'; 
litiv'' the. risk, or chance of_a-fire smarting, must-^be lessened* along witli;''f; 
jJ'V'v* , the' fire hazard C^e aase of ignition an^ the difficulty of putting 
a, £ire.out4.^<'^"" ' ' - ^ * ^'N.- ' * - ^ v^' 

\\ - ^Fire"*pre^ention is acco^lished jiiambeY of means 



(1) Personal contacts inform people of the p:ieoblems associated : 
v-w unwanted wildfires ; the- protection of human life , property , 
ii ^timber, watersheds , an4 wildlife are emphasized;' The ranger's dis- 
cussions witji recreation visitors touch many topics, including how 
tO' build a Safe campfire/ how, to/put' it out, and how to, repor 
fires. Other subjects s^iph as things to see and do on the forest 




Children are f ^^^^ig^^^^^ s ^■t©^^* Ht» ftaker National ^Forest , 
Oregon. F-514868 



Smokey Bear and his fire preventing friends . In lleu^^^o live 
^ Smokey 5 the Smokey Bear costraia : has been surfcassful in'^ captivating 
^^M'v^'^'^. ''"^^illiOTS of children and adults at fairs j parades 5 meetings and"" in 
^!c^'v^^->lV'r/''/.th€ Nation's school rooms. M early understanding: of the values of 



which may make the vatationer's trip mora enjoyable and meaningful 
are also discussed, . ■ \ 



, (2) Education is another important method of achieving fire 
prevention. The public needs to be infonned of the reasons for good 
fire m^agement and its stake in it. Numerous schools and public 
organizations are frequently visited. Films, lectures, TV, radio, 
posters, 'brochures and the Smokey Bear Campaign are especially eflec 
tive in showing why fire management is needed. 

(33 Advertising is"a highly productive way of making large 
masses of people aware of the ii^ortance of fire prevention. The 
.Smokey Bear forest fire prevention campaign fiWtT appeared in 1945^ 

. as a cooperative effort of the U.S. Forest Service, the State forest 
ers, and^The Advertising Council, In 1950, the living symbol Smokey 
Bear was found in a burned section of the Lincoln National Forest^ 
New Mexico, and was brouglit to the. National Zoo in Washington, D.C. 
where he has resided since-: The first bear retired in 197S but a 
new bear Has taken over* The Smokey Bear Prevention prbgram is cred- 
ited with cutting the number of forest fires in half, TTiis program 
is not-just a m^s media advertising campaign. It "is supplemented 
by education programs^ personal contacts, personal appearances of - 
.costumed Smokeys , and hundreds of thousands of childTan who Write 
Smokey each year. Smokey Bear has" hi s^ own Cbngresslbnal Act which 

.protects \his^ image from unauthorized commercial e^qploitation. Xri 
1975, royalties from commercial producers of Smokey Bear item:-, ' 
ranging from dolls'.to charcoal briquettes,- cme to almost $16o'oOO. 

C4], Federal and State forest regulations^ and fire; prevention 
laws serve to reduce man-caused wildfires , Fire prevention clauses 
are.,included in National Forest^ timber sale contracts and other 
Forest Service contracts and l^d use pamits. TTiese clauses deal 
with fire suppression plans, fire crew availability, tools needed, , " 
adequate disposal of logging debris, and proper use of chain saws . [ 
and other equipment. , Frequent inspections of industrial operations 
..on Federal lands make certain that precautions are taken against 
accidental fires. Although there are no unnecessary restrictions on 
.the public at National Forests, some regulation may .be^ needed, 'Canp- 
ing, open fires, and smoking can be restricted in high risk areas, ^ 
During high fire danger periods,- the forests may be closed to loggers 
and~recreationistsv— These -closings do not-usually^ last long and"are 
designed to protect life and the valuable forest and range Resources. 

C^) Hazard reduction through fuel management 'Is yet another ' 
method of fire prevention. The amount^ of flammable material is re- 
duced in critical areas so that the incf dance of fire^ is' decreased. 
Trees and brush may be removed from hazardous railroad and powerline 
rights-of-way,' Often, vegetative conversion to other species' is \ ' 
en^loyed oyet large areas: Plant species that readily bum are 
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removed and replaced Jby another, less hazardous ground cover. Annual 
grasses are ^replaced by 'perennial grasses that . remaiif green longer^ 
less flaJiunable into the fire season. Brushlands can be converted to 
less fire prone .vegetation^ Inpenetrable brush, called chapparal, ^ 
burns readily and can be very dangerous . .For example, on the Tonto 
National Forest in Arizona, prescribed burning is used to remove the 
brush so that more dasir^Ble grass species can be planted to replace 
it. Cattle and mule deer now graze. on that Forest and there has also 
been ^n increase in the area's water production wh^le the main objec- 
tive o£ reducing wildfires has been achieved. Prescribed buTming can 
also be used to reduce logging slash fuels after harvest cuts, ; It 
may also be employed at other times/ during a forest stand's' life . 
when ground fuelsv build up to dangerous levels. Other methods of 
reducing fuel hazards include felling large dead trees called snags/ 
lopping unusable tree tops ^so that they layvclose to the ground and : 
rot more, quickly^ and machine- chipping Ipgging debris. Another aspec 
of fire prevention is concerned with equipment modifications such as 
chain saw and. railroad engine spark arresters and the dangers posed 
by^ cat alytid converters in autos ^ , and other equipment sources of pre- 
ventable fires.. In sununary^ fire prevention attenpts to stop as many 
fires as possible before a fire even- begins , ; " . 



Pr esuppres s i on . v , 

Presuppressipn is the planping and preparatory work don# before a^ 
fir^ occurs to ensure effective fire suppression action. Maintaining 
an effective, properly staffed, trained and^equipped fire control 
organization that can detect- and attack unwanted wildfires safely, 
quickly, ^d efficiently is the objective of a good presuppression 
plan* Presuppression plaris are handled from several aspects. ^ 

Maps are one of the^. basic sources of infomation in fire control " . ' • 
planning and administration. They tre of critical importance in 
actual suppression action in the field, ^Topographic maps-are used 
to show the la/^of the land and the location 9 f many man-made struc- 
tures such as buildings -OTd roads. Maps delineating forest access' 
routes and travel times are needed for the transport of men and 
equipment to, fires/ Fuel maps indicating various fuels in terms of ' 
rate of fire spread* and resistance to control are impprt'ant In plan- 

-ning fire^ fighting tactics:,:: Fire occurrence map s and maps- of burned 

over areas are also vital to good fire management planning* 

:Fuelbremkf play a" major role in pre- suppress ion. They ar^ long, wide 
strips of land that have had the fuel modified; on them so that large 
fire-prone areas are divided into smaller parcels for easier wildfire 
control.. Hazardous fuels are replaced with less burnable fuels and 
the breaks , are strategical iy^^^^^ for fighting anticipated fires, , 

Fuelbreaks provide Inportaht safe areas for firefighters to begin _ 



fire control activities. Access routes are made along many fuelbreaks 
: to facilitate fast fire control. These multi-use routes are often 
:;^fUfed by the public ^or man^ activities. Fuelbreaks pro-^^ 

-vide the opportunity to use preicribed fire in fuel reduction projects 
\ by acting as a control line from yfticri to. start prescribed burns, 
Fpra|e for wildlife is increased because of the mmy grasses selected 
.for use ^ on fuel breaks. Many-other species of wildlife are attracted 
tp the interface between large e^anses of brushland and the less : 
dense grassy fuelbreaks., ^ v . " 

Firebreaks are similar to -fuelbreaks^ but all of the fuel is removed 
from a firebreak down to the soil. Mien prepared in advance of fire 
occurrence, they £00 'become a presuppression tool. The objective is 

.to create a positive barriersto stop or check fires , provide access 
and have an are^ from which to start control tactics; Firebreaks are 

-used only where soil* erosion will not be a problem or when grass seed- 
ing will take place immediately after use>. 

Firefighter training is, conducted throughout the United States 
wherever _^fi^^^ ^crews are locat ed; ^lassroom and field train- 

ing are provided so that' each firefighter wil 1 be^^bTe to ic£6mpliih~^ 
his assigned task efficiently and safely with a minimum of /^^uper^ 
vision. Films, lectures, and texts deal with all phases of fire ' 

V control. Fire simulators, first invented in 1963., present realistic 
.audiovisual representations of fire control in simulated actual for- 
est conditions. They are low cost^ portable training aids for fire 
control personnel throughout the countiy. Increased proficiency in 

' siting up fires, assigning men, planning attack _strat©giesv and- fore- 
casting fire behavior have been attributed to the use of fire sim- ^ 
ulators* Field instruct.ion 'includes radio operation, use of tools, 
safety,, physical conditioning, and actual firefighting. Firefighters " 
must ^.Iso meet physical fitness standards which assure they will have ^ 
the energy to endure the arduous tasks demanded in firefighting; All 
agencies involved in fire management have joined together to design 
training courses which will maximize efficiency and reduce duplication 
of effort. . . . - ^ _ - . - „ - - \ ' 

Soon after forest firefighting organisations were first instituted, 
it was\ recognized that a system for measuring and evaluating the 
variable factors of fire danger was-needed if fire control was to be 
^f f ectiW77~TTiT^f ifrrt s ed scale . waT used "in ^1930 andT by~r954^"~ 
'there wtre eight major measuring systems in use in the United States . 
The need was then, seen to have one uniform system throughout the 
country. .-To satisfy this need the National Fire Danger Rating System > 
was ; introduced in 1970 ^ It is designed to provide foresters and ^ 
^ptha^ land mankgers with information on/current' fire danger so that 
;;$ht^^Jiest 'decisions can be mad^ regarding the commitment of men' ^and 
facilities. The system integrates many complicated factors such ^as 
ftiel .models,- rate of energy release, rage of fire spread, and weather 



Know your territory-^Fire trainer's 
map. ; ^Washihgton 3 D,C. F-322531 - 

Training map showing locations of 
lookout towers ire wardens' homes 
sawmills 5 comrriunication lines, geo- 
graphic featuras ^ road=s , trails ^ 
mines and other details are funda-^ 
mantal to any presuppression plan, 
Prasupprassion is the ^'prepara and 
be prepared" activity of fire man--. - 
agemeht performGd before the fires 
come^, - ■ - ^ ' ' , 



Presuppr^assion * Shawnee National ' . 
Forast^ Illinois ^ F-U38079 ; ' . 

Fire plow, pulled by a tractor,' 
clears a firebreak down to mineral 
soil* This plow is particularly 
ieffectiva in broom sedge ^ grass , ^ 
and similar vegetation types; The 
firebreak serves m a barrier to 
.the spread of pQtantlal surface 
fires . ^ / ^ ^ ^ 
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%,:y\ Measurements. By using this sophisticated system^ fire managers can 
J^ ; \pr^vida quick and if eli able indicators of fire danger for small areas. 
^ Research is continuing on the daveloEment of other indexes which will 
.be even more useful to fire control agencies in protecting the forest 
ri/r": resource. . . * 

Detection ^ ^ ' ■ . , . - 

; Detection of fires as soon as nhey occur is vital if wildfires are to 
be controlled while they rare still small. This ensures rapid initial 
attack i in many cases a minimum amount of area burned makes firefight- 
ing easier and reduces the cost of Suppression . Detection systems 
are established by analyzing risk, types of fuel, resource values/ 
visibility, and, topographie characteristics. Areas with critical 
values- -human, developed, or natural- -are guarded more closely.. Fire 
towers, aircraft, forest workers , ^d the general public-all play a 
' part in fire detection systems. ^ ^ ^ 

At the turn of the century, there was only limited wildfire protection 

^^^^^^^^ 

» caeded by observation platforms in tree tops, the first wooden fire 
tower was constructed in 1900 and brought in a new era of for#st~pro- 
tection. Towers were designed to provide the greatest visibility 'and 
/ maximiMn ™ount of coverage for ^ area and so were usually built on 
. the highest mpuntains. Good eyes, knowledge of the region, and the 
.patience to conduct slow, systematic scms of the entire area^are re- ^ 
quirements for the lookout personnel% The location of the fire is 
mftde -with the use of a flrefinder--Mi instrument similar to a large 
, . compass with the directional degrees" from north printed along the 
T perimeter. Fire, or smoke is spotted through a set of sights and the 
^ n compass direction to the fire 'from 'the lookout is then deterjnlned. 

Crossing direction readings £r6m two 'lookouts are needed to pinpoint 
^^ the fire's location*- ^ • : 

; ; r ^ Lookout towfers can provide constant coverage for their: detection area 
but are expensive to mani do not always provide cbn^lete Information, 
^nd have, many ilind areas where visibility Is restricted. Hence, 

> , oyer recent ye use, of fire towers has decreased while aircraft 

■ / detection has grown* 



?k<- Aircraft , being Very mobile and covering large areas quickly, usually 
S., ^^^^ P can be made as needed during 

Ar;'. : Y'the fire gSeason^. Airplane patrols/ were first employed after World 

: ■ }Hax 1 and now there are several hundred lookout plane5 being used In 
.h: . the United States by the' Forest Serviced. Flights are planned to give 
t': ; the: best^possible view of the grdund--routes are made parallel to 
v^JV'; ^; main waterways so that smaller 'drainages can be viewed and the proper 
:\ altitude ispicked for each area. ^ Speeds average 120 to 185 mph. 




Fire lookouts in the .sky ^ , 
Superior National^ Forests ' ' 
Minnesota. ^ F-4ff4904 

Planes and helicopters are 
taking over more and more of 
the detection/duties of lookout 
towernient With this trend , 
there has been a gradual phase- 
out of the lookout tower in 
many places . . 



Dispatcher.' Shasta National 
Forest 5 California. . F-474426 

There *s 'Where the fire is-- 
where those two lines cross I 
Lookouts; report the compas's 
direction of detected fires ■ 
froin their towers to a dis-^ 
patcher; With intersepting. ; 
bearings ^ from two towers j the 
fire= is precisely located "and 
suppression crews are promptly \ 
sent to it* ' ^ 
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Mrplmies can now be equippad with advanced infrared scanners. 
Infrared imagery detects heat sp that the outline of fires can be 
' "^^^r*";at night or when obscured by smoke or fog. At present^ three 
; .uircraft equipped with infrared sensors are stationed in Boise, Idaho, 
at the Boise Interagency Fire Center, fpr use throughout the country, 

> Fire Suppression , ' \ '/ >■ ^ " 

- Fire suppressdoh is ^the work of confining -ancT extinguishitig a fire, 

- The Forest Sefvice fire control policy states that suppression of ^ 
wildfires wiir be fast, energetic, thorough, and will" be^ conducted 
with a high degree of safety for the firefighters; , Al 1 possible 

V efforts should be made to control the fire during the first day of 
attack/ If this is not possible, the fire crew should strive to con- 
trol it by 10 am the next morning. The speed, strength, ahd ty^e of ^ 
suppression attack' are governed by the fire' s location^ its size, 

- and its reaction to the surrounding environment, 

; Wildfire r^espects no property boundaries ,. Cooperation between all 
wildland management agencies is a necessity in preventing and fighting 
wildfires.^ Fires often occur in .remote regions/ far from fire supr 
pression headquarters, A different agency's fire crews may be closer 
to the fire and can therefore reach the fire quickly. This is the ' 
'^ closest man" concept- -the^ crew that is closest to the fire is sent 
to that fire regardless of agency and ownership of the land. 

It costs money to fight fire and- the sharing of people and equipment 
between . resource agencies is a^ necessity. It was also recognised 
thaf each agency could not afford to duplicate all th6 people and 
equipment necessary to fight infrequent t>ut large and disasterous 
^ wildfires, ; The Boise CIdaho) Interagency Fire Center (BIFC) waSs^con- 
scquently esfabllshed: in 1970 by the Forest Service^ the Bureau of ^ 
Land NIanagement, the- Bureau of Indian Affairs, the National Park' ■ 
./Service, the National Weather Service -yie States to coordinate 
fire control activities. The Center is jointly staffed, equipped, 
and financed by these agencies / The concept of total mobility was 
shown to be very useful in fighting large conflagrations", BIFC pro- 
vides logistic support to the agencies by arranging for the air 
trMSport of c large 
communications systems needed big fires. For example,- in"1973, 
11,000 firefighters were quickly mobilized to fight a series of- fires 
, in the West, Two $o three thousjind firefighters are common on large 
:.:-fires, ■ ' ^= , f: " C,' ; . ■.. ^ " 

/The elite firefightini crews in th^^^Forest Service are referred to / 
:; as Interregional Fire. Suppression Crews . Based' throughout the Nation 
.there are 19 crews of 20 to 25 people each. These crew| are highly ' 
' niobile and can be flown to any location' in the country within 6 to * 
: ho^urs Intensive forest fire training, with 
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Profess ionals * Henatchee National 
Forest 5 Washington.. F-520885 

Rested '5 firefighters return to the - 
fr&y . With 1&7 million acres of 
National Forest and .Grasslands to 
protect and manage 5 the Forest Ser-- 
vice relies on -highly trained ' well 
equipped personnel to ^ keep fires on 
these Federal lands ynddr control. 
Thes# men ^re moving up on a fire 
that has been burning for sometime. 
They are ^prepared to stay until it 
is out.' Note the hand tools 'they 
carry. There will be strong reliance 
on soil as the suppressing agent*/ 



The lonm defender.. Ho osier National 
Foi^est, Indiana, F^393-479 ' 

A- lone farraer^ works .to= stop -a spring 
burning fire that got away Srom his,/,-- 
neighbor's, land. The smoke was re-- 
por.ted and 'the farmer was 'soon joined 
by professional, firefighters' of tlia 
Indiana State Forest Service. .. 





special emphasis on personal aafetyV as, well as rugged physical 
conditioning are required for these interregional fifefightars, 
-Other organized fire crews are made up of agricultural workers ,, y 
American Indians, and MexiGan-toerlcajis , Most Forest Service field * 
. personnel are also trained and experienced fi refighters /^ T^ bften _ 
con^riia the initial attack force on their districts, 

^ After a ^lre is spotted, a message is sent to a dispatcher who- then 
. sends people and equipment to contain the fiye. Based on frequent 
^.reports from the fire , scene, he must Mticipate and plan for future ^ 
reeds of the .suppression ctews/ Depending upon the intensity of the 
fire danger potential on ..the lands under protection, dispatchers can 
be assigned to areas varying in size from small forest ranger districts 
to regions. composed of numerous ranges districts. ■ 



Organisation ^ 

The fire suppression tem must be efficiently organized to fight 
wildfires effectively and safely. There are four fundaifiental prin- 
ciples of Forest Service firefightingi * 

1. Establish a good communications system . 
^ 2. Organize to give proper controT.and direction to resources , 
■ 5* Htve only one Fire Boss at a time . i - ' ~ 

, 4. Organize the six basic" functions=-commandt^ line, plajis , 
service , safety , and .finance . ' \ . ' . 

' • ' - . ' ] ~. ^ ' ^= : \ ' ' ' - ■ • 

TTie six functions are each headed by a \ chief who oversees their 
proper implementation. The Command or Fire Boss has the authority 
and Responsibility for managing ithe whole fir^ control operatioh. 
He must be able to'size up the fire and its potential and determine 
the^kind and quantity ©f firefighting resources needed to do the job. 
The coordination of all activities is hisduty. 

The Xine Boss is in charge of' the actual suppj^ess^ion actiyities . He. 
organizes the field forces and directs fire control action according 
to. firefighting plans and with special conbeiftri for. human safety. He 
has \the responsibility and authority to assign crews, ground equip- 
vmentVand fire aircraft as needed; , - - • 



°:TTie Plans,, Chief is in .charge of fire intelligence. He currently ' 
Llects: and interprets fire data and prepares alternative pians ^f 



col 

action for 
public inf ( 




1 decision. He is responsible for plan dissemination, 
on and fire reports. - ■ ! . ^ 
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Nothing fancy , . NsEparce ■ 
'National Forests Idaho, " 

Any useable shelter at the 
fire site will do* Hera ^a 
fire boss^^ and his s^af f have 
converted a formar lookout 
cabin into a dommand post , 
As in a military operation 
they , constantly update, the 
fire situation I plan the con- 
trol strategy and order its. ^ 
eKecutioh", 



Fi;rst 5 establish good communis 
cations • ^ Angeles National ' 
Forest 5 California. , F-493210 

■This -fire boss-has -positioned 
himself on a knob frOTn .which 
he can view the whole fire. 
With a -shortwave^ radio p he can 
be in instant comnunication 
with'^his line bosses" and can 
deploy his firefighting forces 
and equipment as needed* 
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Care of .per^^ equipmentJis the responsibility of the Service '/ 

Chief He furbishes facilities and personal servicei for €he fire- ' 
^ftghteri^ in addition to supervising equipment maintenance. The 
' Finance. Chief oversees the numerous financial aspects of ^firefighting, 
Jhe-S|^et3^Chief^provides-a-predict^^ help the~ ' 

::prganization control loss and injury. He is respohsible for inspection 
> and: reporting as required by the OccupatioMl Safety and Health Act ^ 
; COSHA) . ' - ■ ' ' ; 

to efficient and reliable communications system is qne of the keys 
to sLfccwsful fire control work. Without it, the coordination of. ' 
the attaak would be very difficult, Lookquts and dispatchers rely 
on telephones and/or shortwave radios to .-report fires and to send' 
•initial attack forces to them. On the ground^ firefighters use port- 
. able radios and walkie-talkies to. plan strategies, report on fire ^ 
. behavior, and assure the safety of the, men, Conqjiicated^etwbrks ^ 
have been set up to insure adequate communications when wildfires do 

The fire crews are normally co^osed of 6-man squads supervised by < 
a squad boss. Three-squad crews are re<:ommended. On a small, quickly 
detecte^J firta a trained 2-man crew may suffice ^ Forest Service fire- - 
fighters .misc be at least 18 years :bld and in excellent physical con- 
■'dition, -' • • . ■■ ' ■ ■ . ^ ... , .- V ^ ■ ; ^ 



f i refighters teli^d only on handtpols--axes^ shdvels;> and they 
> 'v .a^^ water in pails. Much handwork is still neede^^ especially 

, V ^ In Temot^ areas* However, the use of mechmlcal equipmerit'has grown 
; . . dramatically. The shovel is still the basic' and most frequently, used 

'tool by wildland firefighters. Smothering burning fuels with dirt 
^ : ' construct:. Jirelines to' mirteral soil are a few : of the many tasks 

• in which shove^V . -re employed. The Pulaski tools half ! axe and half 
grub-hoey war sp^igifically^designed for flJrefighting by a:u;s:~'fores't^^ 
ranger in the. early 1900's, H is us.ed for' cutting /and digging.^- Fire 
'^r- rakes are used far, fireline construction in light surface' f such 
|r. ; --^as^pine need^ Hardwood leaves or Where tfiere is little grass cover. 

i^J-^Q^ ..^^J^M^-^^!^ ^^iPKJ^PA are^utilize d when o nly small ^ amounts 
^P'J^ir^A^y^^^^ required; For example, small Vpbt fires that have crossed 

lines are, often easily put out with a; few sprays of water and 
'llVivZ/ ./^a little raking dr. digging, . ^, 

" Drip, tbrches ^facilitate th^ easy and safe starting of r back Vf ires or 
IfeWrfpres^i^ibed^ f^^ fire control purposes. . They employ a mi;C" 

" 1^ di\^sai fuel which allows fire- to drip from the 

COT^f4i^fr. ^ heat detecting . infrared scmnefs that can de^ 

st'E%^:^?'^^^^^^ the forest litter are now in gro^ng use. They are 
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employed after a fire has been cbntrolled^ when all smoldering embers ^ 
must be put out. This device is especially, useful in locating smol- 
dering smokeless fire* It is a great imprpvement over the old method 
^o£ feeling for heat by hand. Disposable paper sleeping bags and fire 
t^sistant tents have become standard equipment for firefighters Ji^^ 
"remote areas^ ^ ' - - ' ^ . ^ r » 

Tractor^p lows are often used in fireiine construction where the 
topography is not very rough* Under favorable conditions ^ they can 
construct and hold one or two milesv^of *6 to 8-ffoot wide fireiine per 
hour* ^ \ / 

Pumper trucks are utlliied to scout fires and aid in, actual suppression 
ftiey can transport 80 to 350 gallons of water and are often vital to 
complete. fire control, especially Tfifhere a natural source of water is 
not immediately ava^ijable* 

-, . . - ' » . , . - . ■ - " 

Airplanes and helicopters /are becoming .increasingly important in 
rapid suppression* .Transporting firefighters^ supplying equipment j 
dropping fire r^tardMits, and flying^ reconnaissance missions are. the 
primary uses of fire control aircraft* 

Control Tactics _ ^ " ^ 

Fire suppression requires that at least one I'eg of the fire triangle^- 
g^ohsl sting of oxygens heat and fuel be broken . To break the fuel 
leg, firelines are cons true ted,. These ape plowed, bulldozedj or hand 
dug lines that, dnterrupt fuel continuity by closing the mineral soil* 
Application of dirtj water j or chemicals to fuels \ achieves a multi- -/ 
faceted objective. Fuels are made less flanmabl.e, temperatures are , 
■ reduced, and the oxygen supply to the fire may b-e^ cut off. In each ^ 
instance,' a leg of the fire' triangle is broken m\6. t^e fire is stop- 
ped* These are the basic tactics in fire suppre^ssion,, , ; ^ 

In order to^fight fires knowledgeably*, safely^ tod .effectively, the ^ 
Forest Service J through year^ of experience, has developed " Ten Stand- 
ard Fire fighting Orders 'V thatj should be ^thoroughly, known by all fire- 
fighCers : / ' - / " / ■ \ . * 

"Keep Infomiid of current; and future fite weather^™- — - 

2. Know what the fire, 1^ doing* 

3, Base all actions on fire behavior* ^ ^ 

A, Have known escape routes*^ . ^ 

^ S* Post lookouts, for possible 4angers. - - 

\ 6, /Be alert, cafinj think ►clear iy md act^ "dldisively. ' 
7. Maintain good communicatiohs, ^ , 

8", Give clear instructions, 
• 9, Maintain control of personnel, / ' 

' UO* Fight fire aggressively but safely. ^ 



The strategy in suppressing fire varies. wlth4*each fire depending bn , 
: fire weather^ fuels, and topography but the procedures can be gener- : 
aliped into several steps; First comes the Initial attack , in which V 
the fire.is si^ed accarding to burning conditions md fuels. A 
point is selected to attack the fire where the control action will * • 
: produce the^, quickest and most effective results. ^ ^ 

, : " ■ ■ \ . - . ■ . _ . V ■ ■:. . . : . -/x ' ■ - i ■ ' " " 

Next j a location for the fire line is chosen^ as close toVthf fire as ^ 
/ possible and_ yet one that is. safe for the~crew. Location of flrelines 
1' depends on the type of -fire being fought and involves three basic ; 
methods . The (1) direct method of attack Involves suppression actioii - 
right at the fire edge; id.th^ a: fire line eventually encircling the 
fire. Wetting, cool^^^ and smothering agents are often applied to 
the fr^es; TTiis ^'type of attack is used predominately ion smoldering, 
creeping, or back fires when it is not too dangerous to stand close ^ T 
to the fire. If the fire is too, hot or smokey, then the (2) - parallel 
, method of ^attack is used* Firelines are instructed parallel to the 
fire edge but far enough away to be safely worked, UndW this method, 
the fires burn to. the - line and^stop. It is Employed Ti^Jimt; tractor 
plows are available, md alfb if . spot fires are starting m^ I^d^ 
-rthe ^ire^s jedge* * The (3) - ^Indirect me Shod is used on Is-t^^^^iy, £lres ^ 
such as crown fires--fire ^burning in the tree tops. The tiraline is 
niade far ahead of. the fire edge so that th€ in-between arem can be 
'safely_bumed put* by backfiring. ' ; . 

Once the fire line has ^biien located, the work of constructing carefully' 
planned lines proceeds. Mineral soil must be e^qjosed along the entire 
line, and it must bevwide- enough to stop the fire. -Larger fires-re- 
quire wider^ lines. The line boss takes adyajitage of natural fire 
breaks such as lakes, streams', .swamps, and rocRy -areas wherever .possi^_ 
ble to make the operation "moreve'ffieieij„t^and effective ;and swifts ^ : 

Construction of lines is f ol lowe,d by backfiring ^ if needed. vTMb 
action carefully burns out a section of fuels between the established^^^^^^^^^^ 
line 'Md the fire front* Deprived of fuel in this zone, the wildf^re^ 
stopl. Backfiring is done :ohly by experienced asserts under proper 
fuel, weather and 1 preparatory conditions* ■ ■ - . 

^:^tar: the firelines are firmly established completely -around, the 
i fire is dej^ared under - ' 

Vare thenvburned out .Later on the remaining fire inside the lines 
IS ^extinguiitEed/ in the mop- up operation . Logs /^stiimpS j snags and 
*ot}ier burning materials are smothered with d^irt jmd/ or water. This ; 
is done so that new fi.res cm not flare wp and cross the Wirelines 
iwJixch contain them* Unseen smold^ringJ fires called hotspots must : 
rfalso be located ^est they flare i^'^Mld^rekindle thia fire oi^ tlie ^ 

,^line again. . Hiese have to be felt .for by hand but a new infxar 
^scanner now mal<:es the j ob safer and more efficient in some cases . 




Initial attack. Angeles 
' /National Forest 5 'California* ^ . ^ 
F-478569 tV - / ^ .U W ^ 

The dispatcher .has sized up^ /this 
small f ire^--itp fuels and burn^ 
ing conditions --^and^ promptly ;r 
■dispatched^ this modest .sized 
crew \to Hit it quicKiy arid de^ , 
cisive'ly;, . After cutting the^ - 
fir^ off at its- head 5 this exT 
perienced"crew":X^on^ corralled 
it with a line down to^= mineral ^ 
soil'. As can- be .seen 5 this was 
a job for men with shovels and , 
Pulaski ^ools .'^ \ ■ . ■ = 



Man against a wall of *smoke, 
-Angeles National Forest, = 
California* - F-520890. . 

.T,oo smokey to see into* Air--^^ 
craft equipped with ^^intr^Sj^S 
heat sensing devices, can plot 
the behavior of the fire in 
'situations such as these. 
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sance^ rappelling and he li tack purposes 

Smoke jumpiTig often romantieizad as the most gloriousy.^aspect Tin; 
JJ; ''^ firef ighting . Actually, it is hard ^d dmngarous workCinvolving 
?;/r/ rigorous physical training as ^ wall as regular Jira .^training. Smoke--,:,^;,^,.,^^^^^^^^ 
. ' jumpers parachute from aiiplanas tb^fires.' in Jramote/ inaccessible ^ . ijjXf!^p*-^pf^^^^ 
J, areas which are distmt from the ^ fire , protection ^^basei' Tli 

nique was fxrst used in 1940 when a speciar, easy maneuvering >ara- ";f^^^ 
chute was invented' by the Forest Service, ^% Equipment and clothing '^(^^ 
were designed to provide maximum safety for the men/,^ At,^' the ^ advent : 
of World War II, many Forest. Service sraokejumpxng ideas were adoptad,!?^/.'^;^^ ^ 
by the Armed Forces for paratroop training, ^ Presently about 450 ' \ 
smoke jumpers are en^loyed by all Federal agencies, with training' - y/'. 
schools and bases in eight locations throughout the West , and Alaska; 



Support from Aircraft . ^ . ' 

Aerial support of ground firafighting forces involves reconnaissance ^ 
...transport of firefighters and supplies, and water and chemical drops, 
TTie Forest Service and the Army air force experimented with th6 use 
of planes foT-^detection purposes as early as 1919 in California^— - 
The Lake States and the West States used airplanes increasingly 
^through the 1930*s for Hetection purposes as well as .supply drops, 
- TTie Forest Service now contracts from private individuals for sev^ ' 
v'eral hundred fire detection planes each ^year. Infrared fire detec- 
^ tion equipment is being used at night for fire mapping to improve 
the speed and efficiency of control activities. 
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stoppling, scoop water 
^^^f^X9''^^"^'^^'^^ special tanks while ska^m-?i<K;'^ 
|||;if^^-^ming the surface of lakes. IrtcijJ 
§lt'r^' ^-v Completing the air drop they 



1||C0':j return and repeat the process 



, over: and over again as 
helieoptar is doing. 



this 



\ V « * ' ' 

Nation 
■^^1, F-506137 . ^ - • 

tfe^^S^j;/ A chemical slurry fire re- 
f^^^^ .tardant is dropped by a PBY 
)A* t'/J: ^ir tanker to onni d^wn ^ - 



Buying time. .Angelas 



ffi^i-' National Forest 5 California, 



-'^'fei^f?^.,'^^^^^^ "t^ ^ooi down a 
i^S^"^^^?!??'*:'^ has erupted. 

J^r^t^V^V'M of chemicals are 

f^sMM^$^i^f^^-^y ^^^^ ^ 

|5^C''/{^!^'SM fire until suppression 
i^fij^-^[^m arrive to control it , 
f^r'irt^f^^.* the chemicals in the 
ifft^Vi^ slurry double as fertilizer 
fSc^Z^'^? promote the growth of 
'^i5%:r^f%^iing vegetation. 
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Elite -firefighting professionals . . 
Wenatchee National, Forest i * 
Washington; F-52O.092 

tjeiitack 'crew disembarks at ^the 
site of the fire and .scurries to 
attack the fire immediately'. The 
key to wildfire control is to coir^ 
ral it- while it is '^sti 13^, small, 
this calls for ^"early detection ^ . 
rapid transportatibn and prompt 
^ initial attack. . During pfriods of 
^high fire, danger the helicopter 
can deliver men to- highly in'acces-^ 
sible back country, ^rapidly. In 
this case; the pilot found a suit- 
able place to land his chopper. 



■■•■wiis 




1 



. Vmat is in the future? 
Willamette Nat ional Forest ^ 
Oregon, ^ F-52102d - ^ 

,Rapelling--a new way to go to a 
fire. In areas where a helitacl< ^ ' . 
f iref ighting^ crew cannot be de- 
livered by landing the helicopter, 
rapelling can be employed using ■ 
lines as long as 250 feet. ' The ^ 
Forest Servicers' first rapelling 
crews went into action in Oregon- 
and V7ashington ,in the simmer of 
1976. - 
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^If^^^'^^^^^J^^^^ b^e^ employed^ since. 1954 to drop water ^nd chemicali 
t^:;:^;:^rf^^^ for-several-^imcrions: ^attack^"= 

mmc^:^S'^^^old^ng small fires until fire crews arrive, building tempor- 
^l^:::^^P^^l^dant lines in advance of a fire,, and cooling down hotspots 
f§:::^^:^s^^^^9^ are most effective in open timber, grass, or scattered' 

are not very effective on high intensity '^rown 



The Forest Service contracts for\ about 60 air tankers— most converted 
World War II aircraft— which, in\l970^ droppe'd over 17 million" gal- ^ 
Ions of fire retardants. These tankers cm hold 800 to 3,000. gallons ' 
of chemicals. For maximum effect ,\ they must fly 7S to 150 feet above 
the forest canopyv As a result, the flights are, quite dmgerous , 
especially in mountainous terrain, and so must be flown by^ighly- 
experienced pi lots, \ — =— ' \, ^ ' ^ > T'-T - . 



AmphibioU's aircraft are^msed in lake country to .collect /watir Witho 
stopping and to Jater release ^this waier on fires/ The w^ater.is 
scooped into tanks while the plane sfelmi along a lake; ) method 
can greatly increase the rate of water '^op ^delivery orf) man]}^ wild- 
fires. Helicopters are. used for precision dropping of /lessd^/amounts 
of water on small fires and for delivery of >water to" hildln^tinks/ 



/ e 



— Rehabilitation - " '^^"^ 

U ' - ~ ' * ^ ' ' 

: . The first step in restoring an area damaged by wildfire is(to 
^ . determine the size arid inventory the damaged resources . T&gible 
'itv- damage is measured in dollar^ and includes identifiaFle tim^i or^ 
— y range losses. Less tangible losses such as aesthetics or watershed 
: values are more difficult to -place a monetary worth bn. 
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p.;;.. '.There are- two types of fire control chemicals. Retardants reduce 
-' or inhibit fuel flaiimiability _and thus decrease the fire's rate of 
V '-"" ^l-l^^- Suppressants extinguish the' flaming and glowing com bustion 
'i'. .'. . of fuels. Tliese compounds are formulated to be non-toxic to plants 
'"•ft.-., animals and non-damaging equipment ' . ' ' 

, The two.mpst widely used chemical-water mixtures are both fire- • ' 'SA 
i retardants. They contain ammonium compounds .that act as frame in- "'i 

■ ^ hibitors, and a water thickening agent. , -The thickening agent makes 
• water more viscous, or more resistant to flow. Viscous Wate r has vil 
properties which aid in fire inhibition: it sticks and clings to ■ 
many fuels and it spreads Jin _a .thick layer over all fuels. - .This, 
increased amount of adherant water absorbs more heat than no'rraai ' • 

films of water, thus reducing the amount of preheating of the fuels' ' ■ 
This action can significantly decrease the fire's rate of spread and 
facilitates fire control... , ' . .'•,">' 
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^^^^ ^^^^^^^ rehabilitate the area, discarded materials * ' - ' ' v'>' 

over froTii the control" activities are removed promptly. Fire- '"i 

M.^-;Cf and -roads- are-seeded-with-^grasses-and-legumes- — Stre"ains"^aHd , 

1^'^ . ^'^ ^^reambanks that may have been damaged or altered by tractor-plows - \ 
l^^fv^^^ restored tp their patural conditions. Soil erosion ,pn mountain 

1 slopes is xeduced as quickly as possible by seeding quickly estab- ■ ' ^ ? 

if/f\ . lished plants«.such. as rye, fescue, clover, mustard, atid bluegrass.^ ' 

*^ Subsequently, these seeded areas often turn into exc ellent rangelands ' ' 

for cattle and wildlife. * ^ ~ . ~ '"•■^^'^i 



I 



■ One of the largest, rehabilitation projects ever undertaken was ' 

i performed on the site of the "1933 Tillamook (Oregon) bum.' Access ■ 

?-/\ roads- were built into the "area and many of; the fire-killed' trees 
\ were salvaged f6r timber purposes. Over 255,000- acres have been 
^ seeded or planted to native tries to restore the /timber, watershed , 
wildlife, and recreational produ'ctivity of this once dev astated 
area . ■ ' , ^ T" — r— 

■i-^^v - ■ • ■ ■ r ■ - • ^ .• =^..- . ■ . . ^ . ^ ^ ^ ^ -•■-=.■•,.■ ^ - ■ ■ ;.■.=■ 

U- • ^ ■ ' ^l--- - ^ . . - -. - :• ■ . . ^ , i i • - ; . - . - . ' / . ' - . ^ '., ' . \ - ■ • i 

; . In siumnary, it can be said that fire control is a many-sided program 
rr, used to combat forest and range fires throughout the country. Fire 
. prevention - involves stopping potential fires before they ever occur 
through public education, cooperation with industry ^ and regulation 
of forest use. during high hazard times, ^ 

.. Presuppression ensures thar a fully prepared, properly equipped 
? firefighting force will be ready to attack any wildfire within .its 
■% : jurisdiction; Fire suppression is the task of, confining and ex tin- ^ 
= guishing a fire. ' 

■ The. motto of suppression action--'' Hit 'em hard and keep 'em small ," 
pays off ; With the cooperation of many land management ageifcies 
and the use of highly trained personnel and modern equipmeril:,' wild- 
. ^ fires can be controlled quickly. - Damage to resources can be kept 
to a minimum and the forest and range can be restored as,, rapidly as 
feasible* VTOien management objectives dictate that a ^ir# is not 
. , wanted, every effort is made to control and extinguish it promptly.. 



PRESCRIBED FIRE 



Fresc^bed Burnings -Its Development 

Fire in its proper place, in the right hands ,c at the right time 
can be: an asset ^and an effective tool in land management programs . 
. Prescribed burning is fire used as a management tool. It is the 
- skillful application of fire in a definite area under pre-detemined 
weather and fuel conditions to achieve specific results . These ^ 
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iprescribeci fires are initiated :and controlled by experiencecl foresters ■ 

_ wiJLdlife -hiologists-and bther-r©3ource-,specialists.- Natural prq^ ^ 

;'S£ribea"/fi'res , (fires .in wilderness areas pre-progranimed for burning-J 

[wLxm 'often started by lightning. Both types of- fire are carefull^j.^'v% 
^yWatched to assure that they achieve the planned management objectiyes; 
'and/d6' not become destructive. If the fire's behavior charges, and ' 
l^tHreatehs' to produce unwanted results, then it' is promptly put' Qixt.'^ 

Only under proper (sa^e burning) conditions are prescribed fires ' 
■/allpwed to bum, 

Vohe of 1 the earliest uses' of'^prescribed fire was in the southern New 
Jersey cranberry bog region* The fuel bordering the bogs were burned - / 
in order ta protect the cranberries from the prospect of damaging 
wildfires entering the bogs. In the South, the 1890' s saw the intro- a 
Auction of new ideas in the use of fire in longleaf pine silviculture, % 
Eventually, prescribed fire was tested on the southern National For- 
ests and is now a common forest management practice. New Jersey 
State forests begto using prescribed fire 'mB a^ly as 1928 to protect 
their valuable pitch md shortleaf pine resources.' ^ ^ 

Carefully controlled fixe is now widely employed b^J- lmd^ managers 
-for many purposes, ' For exan^le^ in 197Qi it is eitimated that pre- 
scribed^fire was used on 2,5 million acres in the Uhited States while 
wildfires -burned only 2,25- million acres . It is finally being recog- 
nized that fi,re does have man>^ beneficial protection and ecological 
effects md can be used as- a tool in forest and ranga land management. 

Uses; of Prascribad Fire ^ \ 

.Prescribed fire has bean found to have numerous applications in 
resource management , .The effects of fire, in these cases, are pra» \ 
daterminad, M^e w^tedy and are desirable. Fire can perform multiple 
functions when proper ly used with both the principle objectiya and^^^^^ 
related beneficial results being achieved. " ^ ' 

.prescribed fuel or hazard reduction ts the most common use of fire. 
y^lthbut itf the management of many forests would be more difficult 
and perhaps unprof itab le , v ^; , ^^^^^^.^^^ ^^^v ^ 

With the advent of totar fire protection > there was a departure from 
the natural cycle md^ in some areas, fuels, ac^cumul at ed to the point 
where fires, when they occurred, were very severe . Prescribed fire 
is intended to reduce fuel supplies on the floors of salacted south- 
eni and western pine forests by burning the dccumulatad^ grass, pine 
naadlesy and small shruba^ in order 'to ' cut down the threat of crown ^ 
fires, Sirica fdras in these pine forests occurred, in natural cycles 
of fuel buildups- -there was enough continudus ::fuel' to sustain the ~ 



Arasulting light surface fires. Prescribed burning in'aXway simulates • 
.t his natural condition, • ' ^ . .\ 

' ' ' ' ■ , * ' ^ \ 

C'^' JFuel reduction prescribed burning in southern forests is usually ■ 
^/' ^ ^-|conducted during the winter every 2 to 4 years. Tliis simulates the " 
C. r ,. ^ '''natural .fires that once occurred there. Complete^ coverage of Entire 

, - tracts is not needed-- the" objective is to blreak up the fuel contj^nuity 
m-:- so that large contiguous wildfires cannot develop'; This objective ^ 
is considered ^accomplished**^ when 80 percent of 'the area has' received 
s*"v ^ f^ treatment* With this objective in mind ^ : the Forest 

> Service annually prescribe burns about 550,000 .^acres of National 
^ , Forest lands. - / . , 

In the timberedi.sectlons of the' West,- ma:ny commercially important ; 
softwood trees need full sunlight to repr^odlice , Clearcutting patches 
of varying sizes and' shapes and -burning- the slash residue produces 
the desired result. Tliis. double b.enefit practice greatly reduces ■ 
the wildfire hazard, while preparing the land for a new generation of 
trees. * . - . ■ , 

? Haiard reductions cm also be accomplished through vegetative: typW 
V conversions . For example, 'the sagebrush" and chaparral cover types^ >^ 
r oft the Southwest ^d Calif ornia are often considered nonproductive 
and are highly flairanable. With .the carefully planned use of mechan- 

iv ical brush cheepers ^ prescribed fire and seeding ^to grass these^ 
areas can be" converted into productive rangelands while "simultane-: : 

; . ' ously lowering the- fire hazard, ' - 

:? ■ : In the Intemountain Region of the West i cheatgrass-- often called ; 
WTO : : the torch of the western range l^ds--invades oyergMied rmgesv It " 
M^^^^ - flammable and undesirable for efficient liveBtock pro- ; 

^ duction. Early summer prescribed fires "reduce its- abimdance and 
allow desired grass species to reinvade the area, \ .J 

Site preparation is the- practice of making the forest land suitable - > 
; for tree planting or natural seeding or -sprouting- Pine and Douglas- - 
fir seedsj like most evergreens, must' have mineral soil to geminate 
' ' and'^groW properly-*- Prescribed^fire serves to remove some of the 
' forest litter and expose the needed mineral soil . The sideT^enefit 
to burning 'of .logging, de^ immediately after ^rves ting Is a re-r ; 
'? V r duction in the fire hazard threat to the young succeeding trees , 

v For" example, studies in the Douglas-fir and white pine region 'have: 
shown fire rates of spread to' be slowed for up to IS years after. ' ' 



Sr^in^:add£tion 'to being used in the South and West/ sita preparation 
J^Withj^^rescribed burning is also practiced : i 

j|^'JaclC~atia^Red"pine arid black spruce both have serotinous conei- ^tliat'^'^ 
is i'^' they, require heat to open up and shed" their seeds-* Once droppeci ^ 

■l.th© seeds- of these species must have mineral or exposed peat soil 

ifeta'tSprout end grow* Fire fits Jack and Red pine and black spruce - - 
managemant.very well. It can be used to open the cones/ and, release , 
the~;^e_ed,'" expose the soil, and to reduce competition from shrubs' 'and 

n otHer plants . ^ " ^ et, -"^ 

fe^ Quaking aspen, an excellent raw. material for pap ermak^ng, - reproduces^i-^ 
•ir vprolifically from root sprouts after the;. trees /are clearcut . Prompt 
^ ' prescribed fire treatment stimulates Vthis root sucketi^ 
f excess litter, logging debris, and competing overstory bushes7.and=- ^ - 
trees. Burning is usually accomplished in the fall or early, spring ''J 
to ensure an abundant 'growth of sprouts during the sununer.'^ Nation-, ^ 
wi de , each year, the Forest Service prescribe-bums about 40,000 -.^ , : « ^ 
acres of National ForesC land with^he primary objectives of site 
preparation for regeneration pu^^oges. , 

f Insect and disease control is another growing beneficia,! use of £ira. 
For example, in the South,, young longleaf pints -are weakened and 
killed by the brownspot needla^blight disease. This fungus infection 
kills the needles oh which the seedlings are dependent for growth/ 
Fortunately, these longlaaf pine seedlings in the "grass stage" (up 
to 7 years old) are, very resistant: to light surface;' fires when they 
reach diameters of only 1/2 inch or more. Light prescribed fires 
are employed during the winter at 2 to 3-year ^intervals to combat 
this jdisease . The fire burns the dead and infected needles but the 
terminal bud and other needles remain unharmed t This practice less- 
ens the incidence^ of brownspot needle blight disease for several 
years* and also reduces the 'competition from surrounding grasses. . 
The pines grow faster as a result. 

In the West, Dwarf Mistletoe reduces tree vigof and can eventually 
kill black sp^ce , Douglas-fir, ponderosa and lodgepole pines, and , / 
western hemloctes^^- To destroy this harmful jparagitic plant j; infected .v \ 
stands must be clearcut and then prescribed burned. The fire kills 
both the infected saplings, and the mistletoe, thus reducing the ' 
threat of infection to the new stand. It also lessens the stud's . 
fire hazard Md prepares the forest floor for regeneration by ex- 
posing mineral soil, to the seeds* . . ^ . . ^ 

Haartrot fungus diseases that destroy the non-living canter of living 
traai are a major cause of timber loss in. the United States .Rasearch 
ers have found that when oak stands ^ after being harvested, are pr e- 

/scribed burned ^ the incidence of haartrot in stump sprouts is greatly 
reduced, 'niis practice could improve the quality and value of mmy 

\future oak forests in the East, where; the problem is of major concern. 



'1^^^^ recommended that infestations, of harmful pine engraver 

bark .beetles can be reduced by using' prescribed fire. These insects 
^^^^ forest litter and can. be readily killed with the 
' prescribed use of properly ^programmed fire, 

p\ Species control is a forest improvement technique employed to ^^emov 

0..' : ' competing low value, poor quality trees from stands of- the more ! com- 
--JrtBrcially important tree species. Tliis practice is especially common 
in southern pine stands where undesirable hardwood competition can 
be reduced by prescribad iuming. Young hardwoods beitig thin barked, ' 
arr very susceptible to fire especially if they are three, inches or 

: . . less in diameter at ground level.' Both' winter or simmer burns are.- 

used- AlthoiJgh summer fires will kill. more hardwoods, if large amounts 

iv-t'v. y of V fuel are present i les^ hazM-dous winter burning *is- preferable, ^ Pre- 
scribed fire enables the^pines to maintain control of the site/ reduces 
fuel accumulations,^ aids in site, preparationy^md increases hardwood ' 

\^ sprouts which are a favorite wildlife browse , 7 T 

Unlike young hardwopds, pines are" more, Resistant to heat dajnage ~ 
^ ; because of the insulatingrproperties ; of thM^ 'thick -bark/ Pi^ 
- - ' pines 'in southern New Jersey^ for exiriple, are quick to become re- 
' sistant tp_fir5 -.dEmage usually when they are about * 3 inches in dian-' 
eter at chest height. TTieir thick bark, ability to sprout, and early 

- production of^ cones; enables them to survive the ^pericjdic wildfires r 'v 
that occurred^ there. NoWi prescMbed Tfire Is en^loyed In^^ 
varying ^ from 1 to 12 years i depending : on the amount of hardwood; that , 
naedi ■control tad the amount of accumulated: fuel that existsv^^^ 
results ill pine stands that are producing wood while at the same- 

- time providing ■ needed -recreational space and wildlife habitat . V 

Blueberries anH other berry-pro^ducing shrubs can be revi tall leti by77 ; ; 
' , the; use of prescribed fire at the right time and under proper con^^-^ 
ditions . In Maine, dead and suppressed branches are burned and new :, 
vigorous sprouts spring forth. Shadii^g can be reduced^ increasing 7'^; 
germination of these light=requirlng berry pla^tsvo Wildlife bfene-^^:^^ ■ 
fits from^ the increased food production as does man who uses these 
berries domestically and conmercially. For exan^ple, prescribe 
burning tvery f ourth spring has been reconmiendei/fbr the bluebterry ^ 
wildl'^ds. 





^MM^fi .. - . .... . . . ...... - ^, .... .V 

^I'/'^^j- ' Prescribed burning for wildlife habitat isnproveinent involves * . 

^i ncreasing the yield ajVd_„qualitx_ of gras^ierbs legumes, and . 

V ; browse and the creation'^f openings for mldli^e/f ceding, nesting, 
knd travel. Annually, the For^t Service prescMbe burns about ' 
' - 55^000 acres of forest land for wildlife -purpose^ Wildlife habi tat 
improvement is the single most important reason for prescribed bur,n- 
- ing in the North Central ^States and the Piedmont region of the 'South 
On the Piedmont National Wildliife Refuge .in Georgia, prescribed fire 
is used to maintain open^ihe stag^, thus incria^si^g the hwnbers " 
of insects and food plants for wi^tu rkey atid bobwhite Quail -nnn^ 
ulatioris , ^ ^ ~ ' — r ^ . 



it. 



Unburned\ thickets ^nd stream bottomlands provide needed wildlife . ... 

cover. Succulent spr^outs from hardwood trees and shrubs 'provide . ^ i--^-^!- 

browse for white-tailed deer . Before .the nesting ^.^A^c^T^ A^v^^^ ' " ' 

stands of rushes and xeeds can, be opened up by prescribed burning 
to provide ^attractive nes.tijig areas for "wild ducks knd ge^se . In- 
cidentally, fire, also exposes some seeds anS roots" allowing the 
.waterfowl to find these fodd items more easf Ix- 



Ruffed grouse inhabit areas where there is- a mixt^re ^of maturd forest 

and young tree stands. Sapling aspen stands up to^lO years old can . ^.^.^r^ 

provide much of the, food required by grouse. Grasses, sedges, ber- il^Ji 
rias,^and aspen buds are impo^^tant food items that ^re found only '''V^' it^^ T'^r^^^^M 

. in young sapling stands Prescribed burning has ^een used to main- ^H^^ 

tain these, cdnditidns and has produced grouse populations five^mas '«^:i/'r'?^5^':%| 

^ greater than those in unburned areas, ^ ' ^ < 





tree harvesting and prescribed burning to maintain the delicate erir; 
r.yironmental conditions that this warbler must have. 

Moose inhabit water- abundant areas that have bo th^ manure conifer 
forest stands and yoBng stands. Thm aspen, birch^ and willow that 
invade wildlands after fire are favorite winter browse species for 
raooser Without these young, rejuvenated stands-^ moose populations 
would decline. ^ " • ' 

The proper management of Anerij a's rangelands is a ^veiy broa,d and 
cDmplex topic, Prescrib^ burling, has an important role in this 
field,' too. Fire can be used rg remove accumulation of dead vege- 
tation that hinder new growth developmentv vSimultmeously. the nu^ 
trients^ released by burning are returaed to the soil and play a p^rt 
in. improving grass growth in the coming sea¥on. MorS specifically , 
when the dead vegetation is removed, the soil becomeV e^qJOSed to * 
he sun arid heats up faster in the sprinr-^ This results, in Earlier 

■ ' ". . - ' , . . ■.. 
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Prescribed fire . Santee Experimental 
Forest, South Carolina. F.-489082 \\ 

The wind Is right , the humidity: risr 
right J aitd a firebreak ' surrounds ^ • -i, 
the* area being set on fire. Hera a 
drip torch is he ing skillfully used 
to fire a "predetermined area of 
loblolly l^ine forest to reduce the 
accumulation ©f fuel on the forest 
floor. This' prevents an excessive '[^l 
fuel buildup which , in the event of ^ 
a hot wildfire 3 eould destroy .this • ' ■ 
fine-stand of pine trees. Prescribed -y 
fire of this type' seldom 'kills'- pinis '^'V 
more than 5 feet tall. ' ^ \ - 




Compatibilityj - Fire-Asgen^flrouse ,/ 
Hiawatha Hational Forest ^ Michigan . 
F-360537 y ' 



Aspen comes in thick after a fire . 
SO"dOTs^th^^.uf f ed^gr o us e " wh±ch~— 



finds an abundance of food to- eat 
in sapling stands ^up to 10 years 
old. Prescribed burning has been 
successfully^ employed to maintain 
these favorable wildlife conditions 
which , ; in the case of grouse , have 
produced populations five ^times 
those on unburn ed- areas. : 
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,and in more rapid spring growth . Prescribed fir©s used every 2 to 4 
years can improve the availability, nutritive value, and palatab iiliy 
of ran^e grasses , Judicious use of fire can be also en^loyed to con- 
l v/ - "^^^1 unwanted w oody invaders such as sagebrush, burroweed, and junipers. 

' . The western ponderosa pine forest type, visited By frequent natural ^ 
: fires, historically developed into an. open looking forest with grass ' 

. as the principle understoiy ground cover ^ The bark of ponderosa pine 
being thick and fire resistmt--frequent lightning caused.grassfires 
maintained the open parklilce stands. However, with the coming of 
effective fire protection, the stands^ began to increase in density, 
and fuel accumulated stagnating reproduction and Choking out grasses 
and herbs. The introduction of springtime prescribed fires decreased 
the numbers^^f small pines and reduced the amount of hazai'dous ground ^ 
fuels. TTie pines were better able to grow more wood in less time 
. ' because, of less intra^pecific competition^ and the grasslands were 
>Yr-./ :\ improved.-^, ' ^ ' r--. - ■ ^ .■ ; >^: ■ V-.. 

About 5,000 acres of rangeland are prescribe burned each year by the 
— — ^E-QXP ^t^^ervi ce — Eres nrih^d b urn jag-^tg ^r^eneg^^-Ra^^^e^^^ram-^ --— ^ — - 
grasses , is also ^^acticed in the Northi Central States, pertain' un- ^ 
desirable exoti^Wasses can be selected against, ^depending on when 
the bum is conducf"""*"""^^ ' 

TTie main objective in the/use of prescribed fire on recreation, areas 
: ii the safety of users.^d the protection of the" site and facilities" 
frgnf destruction by wildfire . Basically a fuel reduction action^ da- : 
. creases potential damag€^rom wildfire. J ^' ' 

An aesthetically pleasing kiyersity of wildlife and vegetation types 
' can be maintained' by prope+ly planned, fires. Mountain laurel , blue- 
' ^berry, huckleberry; bracken\ fern, and many other fire dependent species 
can be rejuvenated and creatively managed with' the use^ of fire, • Thinr' 
; ^' hing of dense shrubby growths^esults in improved view ingle",: depth 
perception,, and. color contrasFi;^ A recreation area^canrthios" be dis^ 
played" to. its best advantage, _ j 

Open ;parkiike stands wi.th an abundance of herbs and wildf lowers are 
very pleasing to hikersj; motorists, and picnickers . Fuel breaks 
.that have been seeded to grass often a ttract w ide variet ies . of wilder 
, \ " -life and can be integrated into forest trail systems. In the ^southern 
cU 'flatlands, the open s^tands that result from prescribed burning on ^ 
; : ' the Francis Marian National Forest In 'South Carolina permit the sea 
U .breezes to blow through and drive, away^ mosquitoes that would other- 
.-wise greatly hinder recreationists. In the North, on extensive'- 
recreational areas in the New Jersey Pine Barrens, for example, pre- 
burning is conducted at '3 to 10- year intervals, ■ But, on the 
s/^^^^^^^ value, more intensively used New| Jersey sites., shorter cycles, 

;/may:,be necessary to provide adequate prptection from possible wildfires . 

. * _ . " •-. >'r ^ , ' , 
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As has been ptevioiisly noted, fire is a natural occurring process oh 
the forests md ranges of many sections ^o£ the United. States. Their 
af fects soj^e time reach the Wi.l derness arid Primitive .Areas that have 
been established under the Forest Service and/National Park Service 
to serve as* living examples of primeval America* These wilderness 
ecosystems are dynwnlc--ever chMging--ahd fire has been a part of 
the natural process, TM periodic occurrence/or exclusion of fire 
can seriously alter this ecological relationship. Already/ urinatural 
changes are' occurring on some lofig protected areas and some segments' 
of the ecosystems are being lost. For certain ecosystems ^^^f ire is 
now accepted M one of the major and most powerful; environmental fac^ 
tors that ^^dfetermine which way forest development proceeds on wilder- 
ness and primitive areas. Federal laws state that the natural ah- 
vironment must be perpetuated on these areas] if ^so/ the u^e of Jire, 
if it was present in the primeval, wilderness^ can be/interpreted as - 
logical and proper. ' ; : ' ^ ^ 

Naiurar prescribed f i re is pres ent ly being employed in 20 National _ 
Parks and in-parts of, the Gila and Selway^Bitterroot WiWernes 
CT^H:n--the- entire -58^ Wilderness. %^out: einht other 



National^ Forest wilderness .Areas ^have natural prescribed^ tare- plans 
presently imder study. These natural ecosystems pxx^^ ' 
aesthetic, and psychological values; maintain the diversity of flora-^ 
and^fauna^ ^d are valuable to science in terms; of genetic reservoirs 
and in understandirig of natural' systems,, their deve J md mainr ^ 

tenance . . ^ \ ' ' " 

Tlie life cycles and physiplogical. processes of. many tree species . 
depend on fire in various ways. Sope species require: full sujilight 
.ahd mineral'' soil - to; grow and quick 1^ invade burned- over p 
"Others have tenacious Serotinous cones arid thick insulffting bark. 
In summary, it IS readily seen that many trees and. :forest ty pes- are o 
fire dependent- -through the .ages they have ^^adapted to' fire in dlf- ^ 
Mrent wayi^, with one conmion bond- -they all need fire for their . 
fiatural eVistence . The continued use of fire will help maintain " - 
these forest types. In wilderness situatiprts , the many stages^ of 
natural succession, that existed prior to^ fire protection cm^'be re- : 
introduced through the carefully planned oise; of .prescribed fire, - 

For e xam ple, managed' fire is'p iaying ah incre asing role in the , ^ ^ 
' maintenance of natural conditions iTlfationai Tafks and-MonumenL^ . • 
Prescribed fire in the Saguaro National Monument in Arizona; has 
removed largr amounts of potentially hazardous fuel and has produced 
natural parklike ponderosa pine^stands by fire- thinning the .pine 
reproduction. ' In another case, the Giant Sequoias of California, ^ 
until the recent employment of fire management, were being threatened 
with destruction from wildfires because of the huge buildup of for- 
est fuels resulting from fire protection. Through thousands of 
years, light surface fires had alway| maintainisd these magnificent 
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.forests but fire exclusion was" permitting other highly flammable ■ 
-sppcies to invade the area. . Presently, witfi. the use of prescribed 
tire, progress is being made in reducing the fire hazard and the ' ' 
Sequoias are commencing to reproduce more abundant ly on the exposed 
mineral soil. Increasing areas of Wilderness forest types and nat- 
ural habitats on National Forests are also being maintained or re- 
stored with the use of prescribed fire, - ' , , - ■ 

Prescribed Fire Policy • 

The Forest Service and the Department of the. interior land management 
agencies permit the use of prescribed fire on lands under their jur is- 
diction i f it is preplanned and carefully gontrolled. Annually , the 
Forest Se rvice prescribe' bums, for various purposes, about 758,000 
acres--and sees a need to- expand this practice especially for fuel 
reduction on the. National' Forests . Natural prescribed fires are Gsed 
m Wilderness Areas administered by, the Forest Service and National - 
Ku^^ J-^ghtni ng-caused fires and are permitted to 



These, preplanned and approved fires are allowed to bum if thev ca n- 
accomplish wilderne ss mmagement objectives, pose no threat to human 
.life or property, ^d can be. controlleJ chiefly by natural^ fire breSks 
within predetermined 'limits . . ' " — ^ 

About 20 ^Statas and'. numerous private companies prescribe-buim roughly 
2.5 million acres of their wild lands' yearly. In Southern States it 
iis an astabllshed practice to regularly use fire for aisease -control, 
vegetative type conversion^ fuel reduction/ and the mtoagemeht of " * 
wildlife habitat: Seedbed preparation^ wildlife managementV and - 
blueberry production are major objectives of fire use in the North. - 
Western ,States and -private forest landowners use prescribed burning 
--►stly for hazard reduction, t>^e conversion^ site/prepteation, . and : ^ 



mo 

disease, control 



Steps in Prescribed Burning^ 



Detailed preplahning is the rule before carrying out prescribed , 
^burnin g- act iv_iti e5..^: ^at3d^t^oatro-l^ i^.-:^mandatory^in 
scribed fire. Through years of experience and tagtingy five planning 
steps have, been developed to ensure successful prescribed burns, 
ghort circuiting any one^of'them may cause complications and problems 
in meeting the planned land managemenjt objectives; ^ 
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Thm staps are i- ■ ■ ^ : ^ , / ^ ' 

1, Pi agho si b— the ^alysis of management problems and what role 
prescribed fire can and/or should play in meeting objectives. 

2, Prescription— actual planning of the burn^-objectives^ . , '/ 
description, Weather mid season to burn ^ firing method, ^ - 
control procedures^ location of smoke^sensitive areas^ and' 
publicity. ' \ ■ \ ^ 

3* Preparatiort" the kay to successful bUEning-^become familiar 
with the area, iocate special areas and potentially dangerous 
situations, plow fire lines, using riatural\ fire breaks wh^ 
^ possible. , ^ ^ ' ' ■'■ v ^ / ^ 

Treatment- - the actual execution of the prescribed fire-=burn 
; careful lys constantly check weather conditions/ notify neigh-r 

. - boring residents prloir''to burnings post signs on roadsj use 
' ^ test fires , maintain good radio/commimications ./ ; ;^ ^ 

5; Appraisal " -Did the fire^^meet land mMagement objectives? < Any 
. dfflnage to site?: Was the smoke satisfactorily dispersed? 

Proper Conditions-fof Prescribed Burning ^ ^ 

The right combination of weather^ fuel, and topographic conditions - ^ 
must exist /If prescribed fira is to be safely used . .The amount of ^ 
available fuel cm be greatly" mbdified by weather conditions, since 
relative humidit)^ governs the fuel mol§.ture content and. thus the 
amount of burnable fuel% Relati^ya humidity of 30 to 50 percent is 
preferred on most burns^^J Lower h^idity " results in more intense and 
dajigerous fires,, while the same, fire area may not even burn at/- high 
humidity levels .. Some r^dn is usually preferred^ several days before 
the scheduled burn to ensure that the lower layers of forest litter 
are moist enough to protect the mineral soil , . ; / 

Areas with steep terrain are difficult to prescribe=burn because of ^ 
potentially violent fire behavior on the slopes. But with correct" ' 
placement— and-cDnst^miction^of^f4^el^ 

ful burning practices, €ire can be employed on fairly steep slopes. 
Experiments in the South have shown that prescribed flrei if properly 
used, causes little or no soil erosion, even on moderate is lopes due, 
to the ground litter cover thaV is left. , 

Weather is the most variable, factor in fire behavior ; It isLi imperative , 
that it ^be frequently monitored and tha^t precise, information ^ be se- 
cured concerning pres.ent and predicted future weather conditions. 
Reports from the National Weather Sery4ca provide infoimation regarding 



alsc prop^es sped.: 

cidlng when to burn. Field datl are «f^n " ^""^ ^"^^ ^e-, 

MM' have instruments which have Kf^ h f P"^^"*- P£rtabl^Ki|ther 
windspeed. and temperature ClLH h^ ^''^^°P^^ *° mwiuJFTmiiditFr^ 
• information. i£ tC riltweSh^ f provide useful . ' 
giro may be i^HTtifJlferl^^ exist, tha 

scribed fires for e«m^r ^" ^^^""^"S tne time of burning. Pre- 
nesting period f^^hel^^rng''' scheduled during the mljor Jfrd 

■ . ■■ ■ ' ■ ^• . : ^ 

^ Control and Tactics ^ \ ' ^ \. ; . ^ ^ .. - 

^^^^^ ^xpa. : 

New.Jersey can prescribe bu^n abfut loS^crJJ' ' =^ws in 

more .ugged^topography, crew, ^^I^^^Lt^^^ f'^f : 
treat a, much smaller area. Cost varil^ kf^^K ^ - "^*^ff t° safely : 
alternate tre atment has vet rf^ f ^^^^ ^"f °n' tJve whole, no 

■ cin produce the .a.e, «s^U ^Ls^'il^^tf'l/"^""''' 
areas, prescribed . burains n,ar run; fr* MO t„'$ir;e?"cre°° 

ilij^s.it1xp6st«ij^L'^ ""^ Often by tractor- ' 

L burned beSrrS^i^^beJirirLlSu thf/^ntire tract to 

CTe« members are assigLrf^ speci??c S^"?"; " be, achieved. ' 
backfire line 6r llghllni tL fire Th^ 1! ='''"'"'"S- '''^ • 

are 
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Effects on Soil. Water, and Mr ^- 

criticisms have ^ often- been voiced that .prescribad *"«i«f 
is the physical eAvironment=-that , soil nutrients , are l^^t .water 
ipr Lii^^F'^/ i^mf^^nh^re is fouled. But when the smoke cxears, 

pollAited. an^ th^ f mospher.^is tou ^^^^^ ^^^^^^^^ degradation from . 

phosphate. P°*^sh zinc ana^copp^ release -of nutrients in 

growing plants to redupe leaching. , „ ' > ■ , ., .. . 

"^^^^^ ^ 

^ Wt-i- e usually not the cQSp ^^^,^^^f^^f^^^!t - ^ : . ; 

^j^^^^^j— predom^na^^^^^ 

. droplets of organic .matter condensg^tw^^^ 

ash. AUhough un5igh tl> , ^i^f ^ ible in^acts ot smoku. ll, 

rli^perslon^m the win|^ Se teSSifof^the "publil -T^^ .untimely use- 
too, , must be managed for^the.^benetxt ^ ^j^^^qus gight over large . 

of fire can P^^^^ f ^^i^^f Jelp cS^s^^^^^ effects; 
• areas. ■ Adequate planning wiU ^jlP^f"-^^"'" Jug^ ng^^^^ ■ 

Generally, ^imJ^ ^^^^^M^^^ in tig 
erate -atmos p heric instability will quicKiy ^a y 

xesldist^^ Slower 



p?5ciw local resicients ana ™u.u..,^^-^^^ burning. ^ Slower . 

schedul es in advance ot ^^p^^^^^te combustion , produce 
burning backfires, because of ^Jgr ™ore^comp^ as of ten as . 

^^^\Sf "SSaicf contiiS tolinrbeS^r ways of minimizing^ smoke 
loUuJlon throuS y-^^^ ^ fi.r management, . v : ,^ 



.On the who le, with careful^ planning and implementation of -prescribed 
burning, soil nutrient loss is minimal, and water pollution can be 
avoided. Smoke nuisance gan be minimized and moTB quickly dlsperied 
under properly selected weather and fuel conditions ; 
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FIRE NlANAGMNr RESEARCH AND FUTUR& 



Research 



Projects in 'fire research were^ initiated by the Forest Service in 
1915* Development of new and improved firefighting equipment was an 
early and high priority research goal of the Serviced : Today fire 
research is ' being conducted at forest eKperiihent stations throughout, 
the Uni^ted States with special femphasis at three regional forest fire 
laboratories at Missoula, Montana; Macbn, Georgia; and Riverside^^ " 
California, . About 200 scientists are Involved in this high priority 
^ffo^r^^^As— laHd-^€#u#ee-¥frl 



Closer, to Forest and R^gelands, \solutions to fire problems become 
more pressing each year. \ ^ ; . 

Research IS doile on all aspects ol fire management sb that land 
managers^ be they State, Federal or private/-will be able tx) con- 
tinually improve the decisions they make conceding the use^^nd 
control of fire in the future . The most pressing researchprojects 
for; the next S "to . 10 years involve \haiard; reduction / fire behaviorV 
risk reduction; and improving, planhing^ and executing' protectibn 
actions'! ' ' ^- - ^ 

HaEard reduction- " Research Is . being cohducted. on numerous 
aspects of fuel management, "^TTiese include the use of fite- 
Jl: ^.F^^'^^'. f"®^ modification sy St eiAs which employ prescribed , 
^ burning and the testing of mech^ic^^ equipment such as - : ~ 
, wood chippersv Increased utilisation of logging; residues v 
by burning leftover slash ta.prOA^ide fuel for steam electric 
plants^: in these energy-short dayS, is an. innovative idea- 
. that is being currently studied/ \ • ; v 



Fire behavior- -nie effects of 'weathMj fuels / and. tojJography 
on fire: behavior are being studied^ with ithe us^. of ;coii^ 
fire models that simulate natural forest conditions* This 
should eventually lead to' an even more scientific approach 
to prescribed burning md fire-conipra^ r 



■ Risk reduction- " Fire prevention will continue to be a topic 
of research as long as' unwajited lign^tning' and man-caused 
fires occur. ■ ^ 



Fire safety research. NoPthern 
Jorest .Fira Laboratory 5 Montana,/.- 
F^52138^ ^ ' 



Tha safety of the f iraf ightar is-H 
.0 : paramoimt at all times # Hera an: 4 
^- axperimantal face mask to protaGt;:^ 
r^- tSa face, and ayas froin' heat wh^n ^i^ 
fighting a fire close in is beingr 
tested • Over tha years many iin-vS5| 
proved techniques, in controllingvig 
" ^ unwanted wildfire . and in the use.^-t^ 
y-'-l of presOTibed . fire 'have been: de^^^ 
' veloped Forest S^vice scien-^ 
-: ^tists' headquartered in fire lab-: / 
f/ ; oratories in Montana ^ Calif oraiaSfi^ 
and Georgia. " ■ r -. ' 




Research and -the "batter way," 
Goneeuh National^ Forast 5 Alabama* . ■ . 
F-i+75617 ■ -\ % . ^. 

Result of experimental prescribed ^ 
burning of longleaf pine by re- /ivf 
saarch scientists , First pre^ M 
^crl^e^burne d" tO" p rap^ara-a-see d :h 
'bed for the sead trees scattared ^ : 
throughout the araa-rtha stand -//"^j; 
successfully established itself, .^ii 
Whan the yqung traas were about 
the height of the "grass in whicK 'T/'-'/vgl 
they were growing they ware, pra-- '-g 
scribe burned to control Brownspdt . ."^^ 
Needle dise^tte . Thraa years later, .-Ij: 
this beautiful stand of young" pinas 
. is the result * 



Planning and executing protection actlons- -TTi65e/Who " 
; .= implement fire managements techniq treat ^all 

/ forest resources as a single integrated system. Since, 
_ fire is managed to accomplish specific .objectives, 

studies are' being conducted on how to make decisions ' 
correctly and quickly that will ^achieve those objectives, " 
For example, faster fire mapping techniques with remote 
sensing devices such as infrared imagery and laser sp^c^ 
- trpscopy are now being researched. 

When ready for application, this research should provide land- manager s 
With the knowledge and equipment with which to more preci sely impl^~ 
ment complex fire management plansT " • . . / ' 



Future Management Objectives and -Fire 

' Forecasting the^^future always involves considerable judgment and 
' some guessv#rk^ based on the. use of proven factual Information con- ' 
:ce]:ning--f^sen^and^as t;-ti^ 

estry Is 4n a state of gVeat change. Increased ^environmental concern 
by. the public, new and changing technologies, and an urbanized so= 
ciety are contributing to a modification of the old values of the 
forest. Foresters and their resource management practices are learn= 
ing to adjust and bend more to meet the new challenges and demands 
of society, . ^ . r <■ 

- Historically, fire is an integral part of wild land evolution and so 
must be/seriously cdnsidered in any plan for the future," Ifshould 
be done with the understanding that wildfire suppression has been a 
policy of land managing agencies, since their inception around the 
twn of the century and that control practices #re becoming more ex- 
pensive, Tlie time has come for carefully weighed decisions regarding 
the future use of these practices and the benefits that are accrued 
from;^ them. If essential management objectives such as timber pro- 
duction, watershed protection, and the providing of forest recreation 
opportunities are to be continued; then aggressive v fire prevention 
and firefighting plans must be employed. In this process ; it must be 
recognized that certain ecosystenfs, at varying levels of development, 
cannot stand the force of fire ond that if w^ wy^h H^ri^ficially _ 1_ 
use these areas, fire should and must be; kept out, TTierefore it 
becomes. a question of identifying these conditions and fully consider- 
ing the management goals for each individual area and making decisions 
accorjdingly. 



^Research has been an important factor in the accelerating use of 
prescribed fire as, more of. the »*know-hdw" for its safe application 
is perfected. The SoutH needs and already intensively uses pre- 

.scribed fire. Western, Northern, and Eastern states employ it in 

■ '.-'64': , 
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, varying dagre^. HoWevar, there are additional areas of application 
where prescribed fire could become w .important beneficial part of 
overall management. Native prairie restoration, recreation, grfeen- 
space and wildlife habitat management^ said the management of additional 
conifers ' and hardwoods timber species promise' to be areas in which ^ 
prescribed fire may *piay a greater role in the future. 

Current trends indicate that many . of the remaining wildemesr preserves 
will be mmaged more naturally ^in the future, v If fire was previously 
a majorvenvironmental factor in development of the wildemesSi .then 
it seems logical that prescribed fire shauld be used to maintain these 
ecosystems as they were before man changed them through fire exclusion. 



^ ^ ; - THE NEED FOft FIRE MMAGEMENT ^ . A, 

Jire management can be defined as the integration of fire-related 
biological; ecplogicaX, physical/ and techno logicar inform^^ 7 
land management to meet desired objectives , ^ .Forest and range lands 
are managed to produce resources and services of many kinds for the 
American people, . Fire, . as a natural force, \must be considered not 
onLy for its potential to do damage but ^lso\for its ability to play 
a needed md beneficial role in many natural ecosystems,. Fire c6n-' 
trol and prescribed burnings therefore^ are hb;t automatic actions, 

. They are actions for carefully arrived* at, spebifically planned pur- 
pose^. In essence/ fire management seeks to place fire in perspectlvjs ; 
with the overall resource management objectives to meet the many needs 
of our society . How fire-is used will, determine whether it is .a 
friend or foe of society arid the environment in which that society 
dwells, " 



mm' ' 



DID YOU KNOW . 



1. . Did you know that the firefighter may work long hours-^-continupus 

work for 12 or 16 hours' is not uncoiranori in emergency situations. 

2, Did you know that : some fires, espfe.cially large ones, have a 
professional meteorologist in attendance who sets up fire weather 
stations and receives forecasts from tl^e National 'Weather Service? 

3,.^ Did you. know that a wildlmd firefighter!,! backpack may include ^ 
these items: a flashlight; a hardhatr a one gallon canteen* a 
first-aid kit- a snakebite kit; a whetstone or file; three meal ' 
rations; one sleepin|; bag; and a fireproof t ent > V 

4. Did you know studies of smoke jumper activity in the Northe^ 

Rockies show that 90 percent of the fires attacked. are controlled 
estopped from spreading) within 24 hours? \ 



Did^you kftbw helicc^ters can Ibe used to r^idly 1^ long sections 
of firehose through the forest and thus bring water to dry areas 
when* needed? ■ / ' ' ^ \ 



6, Did you know that forest ranger E.C, ^laski, a relative of 
Revolutionary War hero Caslmir Pulaski, saved 59 firefighters' 

. V lives during a 1910 Idaho wildflr#? This heroic ranger also 
inventbd the Pulaski fire tool--a combination grub ^ hoe aaid axe- 

: ^ ^ / ■ ■ ■ ■ \' ' . ^ yy - - \ " ■ 

7. Did you. know that highly-trained rapelling crews descend down 

, ^opea from hovering helicopters.^to attack fires iii remote o ^ 
rugged areas ?/^ v ' ' 

8, Did you know^ that in^ 1974 forest and range fire suppressioh in 
the United. States cosjt about 325 million doilUrs? 

9. Did you know, that in 1935/ the UlS. Forest Service e^^eriment^^ 
.in aerial fire control by dropping water and Bhemical Hombs on 

fires? ^At that time j the process was discontinued ^because the 
limited* paylpad capacity of the small, slow planes . made it Im- 
r practical. ? v. ■ : , \ ^ ^ 



10. 



Di4. you know that air tankers can now hold up. to. 3,000 ^gallons^ 

=^>f^-chemi cal^-^re-retardant^^ \ - -- ^JL^^^^l^l^....:....^..:... ^ - 



11. Did you know-there> are an 'estimated 8 million iightriing strikes 
in the world each day^, resulting in about 50,000 wildland fires 

• each year? - "■ •• ". " •• ■ ■/ . •' t ; • 

12. Did you know that the now widely- accepted practice of prescribed 
- burning for fuelbreaks was first used in the New Jersey Pine 

Barrens over 45 years ago? . 

; m ■/ ■ : : I.: 
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Nature ' s fireworks . Umpqua 
Nat ional Foras t Oregon , / 
F-413961 / 



Lightning visits ' the forest ^ ' 
leaving its calling card--eight 
new forest fires . Worldwidle , 
there are "an estimated 8 million 
lightning strikes each day/ In 
the northern Rockies, pver 34 
percent of the wildf ires-' come ..^ 
from lightning . strikes on^snags 
(standing dead trees). These ■ 
snags, are frequently' the/after^ 
math of a forest fire or an 
insect or disease epidemic . 




It takes muscle and hand tools , 
too. Kaniksu Nat-ional Forests 
Idaho, , F^517063 



Forest Service "¥iref ighter with 
an indispensable dual-purpose 
^Pulaski fire tool 4^esigned for 
both digging and chopping-* - It - 
was invented by a heroic Forest 
Ranger whose action saved the 
lives of 39 firefighters during 
the disasterous 1910 Idaho for- 
^est fire. — ^ ^ 
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as. Did you know that , in the South, wildfires burn less than 10 ' 
acres a year for avery 10,000 acres on which^fiM 
has been accainplished through prescribed burning? Where prescribed 
burning is not used for fuel reduction wildfir&s may burn as much 
as 700 ■acres, a year for every. 10,000 acres protected. 

14, Did yqu know that prescribed burning is used in areas .of th'a 
Everglades National Park to maintain the marsh frass Jiabitat for- 
the threatened Cape Sable seaside sparrow? / - 

15, ^ Did you know tTiat/1^70 estimates show that the acreage of prepiWned 

prescribed burned lmd ;exceeded burned by wiiafirer 2. 5 million 

acres o£ land were treated with prescribed fire as cbn^sarad to only 
2*25 million acres burned by wildfire, .^^ ' 

..... ■ . ' ^ / "13 ■ " • ' . 

16, Did you know that in pine forests, i^rhite smoke indicates a surlace 
fire Whrle t lack ^mok is given off when the pitch laden pine trees 

[ are wrning? V ^ v ^ ^ ^ : ^ 



17. Did yoii know firfefighters position burn ini logs in an upMli- 
* aownliill posture to prevent them from rollirig dQwh the hill and 
starting new firfs or injuring firefighters who may be* working ' 
below? / ^ - 



18* Did you know that fireline^ a^e constructed Upslope so that " 
firefighters are.rn^t trapped, by firef.that cross tfie slope, and 
sweep up the hill? ^ 

19, Did yourknow that winds blow up valley during the day and downvalley 
fet night due to differences in local air pressure? . 

\ ' ... / V ■ ^ " ' vt , ■ ■ ' 

20* Did yoii know that winds blow upslope when the sun is shining' on 
that slope and downslope at nl|ht or when it is cloudy? These 
winds are the result of surface heating otcI cooling of the l^d^ 

21, Did you know "that canyons, mountains, and valleys can cause 
y erratig, turbulent winds and unusual fire behavior? 

_22_» „ Did you^ know wjj^ speeds_of dowhdrafts from thunderstorms have ^ 

been measured at more thm 75 mphr " ' 

23. Did you know that about 31 percent of all fires occur on the j . ' 
south and southwest slopes of moimtains because those slopes 

- are warmer mid drier? v ■ ^ ^^^i- - , — 

24. Did you know that spotfires occurred 10 to 12 miles in advance ^ 
of themairi fire front during the Sundance Fire (Idaho^ 1967)? 
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Did , you'^know that the habitat of \he' bobwhite quail\was^ one^bf^; / 
JLhm^lf^rsi wildlife species to be managed through the^use'^of -''pre- ^ 
icribed-buriii^^ , _ „ _-L-_^ % 

' \ - , ' ' / ' ' ' . ' ' ' ' ^ ^ ' , 'l ^ ' 3 

Did you know 'that warm,, persistent, dry winds called" "Chinook 
.Winds" occur ,on' the 'extern ^slopes of the ^Rocky ^Mountains^ and . A 
can develop .severe fire hazard conditions? . _ ^ 

Did you ''know the "Santa Ana Winds," warm, very dry, and often 
very strong easterly winds m Southern California;, can,' cause 
very dangeprous ,fire weather conditions in^'that region? " . ; 

Did" you know the totar^Wount" of water vapor" m the axT over — 
North America is estimated" to be more than 6 times the >vater- - ^ 
carried by all our rivers? " ^ 

Did you know that during the day it is cooler on mountain tops i ^ 
than in the valleys ^ but at night, the mountain tops are warmer? 

Did youXnow"tKe~M"d<il¥^third^f"r^mountain-is called the thermal 
belt because it is usually hotter, drier, and thus has more severe 
fire conditions than the other parts of a mountain? 

Did you know that in the Northem Rockies, over 3,4 percent of 
tha_ wildfires start from lightning jtr ikes j.n^^sjiags Cde^ad trees)? 

Did you know that the atmosphere is^ 300 miles deep ^ but all of 
our weather occurs in the troposphere, a shallow, 10 mile»deep 
layer of air covering which blankets the earth? 

Did you know that of the sun » s vast': output of energy^ on the upper 
atmosphere, less than 50 percent reaches the^EartTi's surface due 
to losses from reflection "and absorption?^ 

Did you know that relative humidity is a measure of atmospheric 
moisture and varies inversely with temperature? 

Did you know that pillowy cumulus clouds ,^- g^ and 
gusty winds are indicators of an unstable atmosphere? 

Did you know that dry thunderstorms of the West are frequent 
sources of ignition because, although lightning strikes are 
produced, the rairi evapora^tes before reaching the dry fuels on 
the ground? ^ 

Did you know that the fuel -bed temperature in open areas may 
reach 160 degrees Fahrenheit during sunny days? This reduces 
the surface fuel moisture content to very low levels. 
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^Did' you' know' that fuelbreaks are frequently needed with jxassep , . . - ■ 
W used as forage areas for cattle, goats, and.wxldlife? . ; - 

%rd~yo;rlnowThat heat from fire serves °P^"''*^«:^"°^fi;°^^ 
' cones of jack pine, sand pine, and lodgepole pxne, releasing, 
'-the'seeds therein? ^ • 

Did you know the rare Kirtland-s warbler of Michigan would be 

- extinct if fire wasn't used in the management of its limited 

, jack pine habitat? - ; . ' . . - . 

' Did you know that prescribed fire has been-used to decrease the _ 

- ^o-u^J of -rot in oak sprout stands by forcing sprouts to originate-, 

from below the ground line? i - . — 

Did you know that fire stimulates root sprouting in ^^^^^^^^^-'^ 
• qiaking aspen stands, thus ensuring a rapid growing,, new well- 

Stocked stand? j ; . ^ . <{^\.V;'l . / ' 

. Did you- know that fuelbreaks of ten Jttrict "'"f'^£^f 3tud^^ ' 

and provide excellent areas for hiking, hunting, and nature study. 

Did you know that smoke junkers have made over 120,000 jumps to 
fight wildfires since 1940? 

DidVou know that many wildland fire retardants subsequently 
double as plant fertilizers? 

Did voU know that about 90 percent of the longleaf pine forests 
■ of tO south. Le prescribe=burned at least once every 3 or 4 
yaars? ^ ' 

Did VOU know that the brownspot needle blight of .young longleaf 
■ Sine is Sreal by rain which splashes the fungus spores fr.om 
f nllcted Seedles'^on the soil surface onto healthy needles? 

Did you know that backfires, because they "f/J^"^^^'"^^,^!^""' 
achieve more coinplete combustion, produce only 1/5 to 1/3 as 
many polluting particulates as headfires? 

, Did VOU know that prescribed burning is practiced on Wind Cave 
SaJi^n^l Park, Sou?h Dakota, to improve the grasslands for the 
American bison and elk? 

5 Did you know that the CCC built a gigantic 600 mile long fuelbreak 
in California called the Ponderosa Way? 

, ' Did you know that the old General Land 

into the Bureau of L'and Management) «a%=harged with the duty 
of protecting the U.S. Forest Reserves from fire in 1897. 








Picking the right place to land, Lolo National Forest, Montana 
r-513797 ' 



Sinoke jumping, though hazardous workj can be made safe through thorough 
,,.training and string© physical conditioning. Note that the claarings 
j6to which :th es a smoke jump ^ guidad their chutes are well away 

. from the f ire./ . Since :1&40 5 Forest Service smokejumpars have made - 

about 120,000 jumps to wildfires with only one accidental fatality. 
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Fire hazard reduction. Gifford Pinchot National Forest ^ y/ashington, 
F-U02093 ' ' ^ ^ ^ . ' \ . " 

The Civilian Conservation .Corps^(CeC) was a vast reserve of young '■ 
unemployed men that in the depression ^30 's 5 catapulted forest conser- . 
vation decades into the future. Here they are felling lightning-^prone 
^ snags in an old burn. In the northern Rockies 34 percent « of lightning 
caused fires are started by. lightning striken on snags* . - 



65- Did you know that the Wiiderniss Act of" 1964 states that the 

designated Wilderness Areas must be maintained in their natural 

■ - state?.:. - - ^ r .. . ■ -■ , ., - ''^-t- 
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frVe^tn''""^."'" ^^P^'^^ '"^"^S^'^' '^^^ help maintain 

' Sfif I great-plant and animal diversity of some of our 

lyilderness Areas?/ ^ ^ , 

■/ ' - ■ . 

67. , Did you know that the best paper birch stands almost always occur 
on burned or cutpver land? In this case fire functions as a seel 
bed preparer. ^ »^ ^^cu 

68. -Did you -know that prescribed-fire has- been successfaily used in ~ 

yellow-poplar site preparation when there are heavy accumulations 
of forest litter present? '. a^s-^iiuiiiions 

' Did' you know that prescribed fire gives off 5' to 27 lbs of 
hydrocarbons per ton of fuel burned while automobiles emit 130 
lbs, per ton of gasoline burned? 

Did you know that about 11,000 people are employed iy State 
■ organizations in wildfire control activities? • . 

Did .you know that "smoke chasing" is the act. oi quickly finding 
.reported fires and starting the initial attack? 

Did you know that about one ion of fuel per acre is needed to 
support a small fire? . • 

.' . / , . • ' > . ■ - 

Did you know that the U.S. Army was .the first agency to have an ■ 
organized fire control program? It was "practiced during the 
■early 1890'swhen the Army was responsible for protecting Yellow- 
stone National Park. - • . 

Did you know that the Northeastern Forest Fire Protection 
Commission, providing for Interstate Sharing of men' and equip- ^ 
ment m fire pfnergencies and organized in 1949, was the first 
•interstate cooperative fire contTol agreement between States in 
the Nation? . ■ ,• . , . 

Did you know thit each year, the Federal General Services 
Administration furnishes about $1S milUon worth of surplus 
fire suppression equipment to public fire protection agencies? 

Did-^you know that experiments in lodgepole pine stands indicate ^ 
that, by employing complete utilization logging techniques", the 
tire hazard can be reduced to tolerable levels? 



Did you know that a test fire is used before sWting a/prescribjd 
fire to determine the exact burning conditions and fire bel^avxor?. 



Did you know that prescribed burning is practiced onj Isle- Royal e 
National Park in Lake Superior to in^rove the habitat for moose? 

Did you know that in Southern California,- critical fire weather 
can occur year round? - . 



Did you know that the fire season in Alaska usually starts in 
May, after the winter snow melts, -and- lasts until September? 



Did you know that the average maximum .practical visibility :- - 
distance from a fire lookout tower is normally about 15 miles 
in the West and 6 miles in the East? 

Did you know that even though the average number of wildfires 
in the U.S-. hasrWen /rincrea'sing during the last several years. 



burned, due to prompt suppression, is de- 



189 "percent of all wildfires are on- State and 



tha t of al: acre age 
creasing? 

^Did you know, that; 

■'private lands? . ■, -^^ ■ ^- v" " . . :■ • - ...^ 

Did ydu know that incendiarism, whi^ch is onjthe rise, is pe 
leading cause of wildfires in America? ' ^ 

Did you know that forests moderate the temperature, humidity, 
and wind speeds beneath the forest , canopy? . , ,\\ 

Did /you know" that the disasterous October 1947 vfildfirbs m 
Maine burned 250 thousand acres and cause.d a property loss^of 
about $32 million? ., i • 

Did you knciw that the Entiat, Washington, wildfires, of 19,70 - 
burned .over 49,000 acres and cost over $4 million, to fight? . 

Did you know that fire simulator teaching concepts are now 
being used in many areas of Imd use planning? 

Did you know that on the Cleveland National Forest,- California, 
the Forest Service is introducing herds of browsing domestic 
goats as a -way of keeping invading brush growth from- taking 
over cleared firebreaks? , .' - - i 

Did you know that 9 out of 10 forest fires in America are' caused 
by humans? _ . , '' ■ 




- Total mobility ;^ Boisa (Idaho) 
; Interagency Fire Center Airport . 
BLM photo 

EKperiencedg well-equipped fire-- 
fightir^ board a charter flight 
headed for a large distant fire* 
The Cpnter was established in \ 
:l970.by five federal ^ land man- 
paging agencies and the States .to 
share their' f Irefigh'ting capabil- 
ities in emergencies,. It is 
j ointly staffed , eqtiipped ' and ' fi- 
nanced by the agencies*" (See 
page 23, >. - 



Please be .careful, Superior. 
^National Forest, Hinnesdta.. ' * 
- F-503655 ' " / - ■ - 

^Roadside fire prfyention sign on 
'Highway No, 1 near the Isabella 
Ranger Station , During the f or-- 
est fire, season this sign is ' ' 
maintained daily to keep motor-^ 
ists and forest users advised of 
. the . current f ire . danger Note, 
that on the day of the photo the 
f ire danger was ''medium'-, with a 
plea to ."be careful , ,it can get- 
dry*'' Similar signs are dis- 
played , in many other parts of 
the '^nation during forest fire 
seasons,.. ' , ' 
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' • ' Did you. know it is imlawful in many states to build a fire' in 
jI^J'/; ^ forest lands without- a permit except in designated' areas? 

^"7'™" ^" ^ ~7" T ■ -^r—' - - ------- _ ^~ 

feV;^ • .92. Did you know that the technology exists to virtually eliminate 



' ■ rig 



the approximate 6^000 fires that annually occur along railroad 
rights of way from exhaUst and brake .systems on' trains? ^ 



'C 93. Did -you know that almost 6 out of 8 man-caused fires occur in 



the eastern and southern states? 

94, Did you know Smokey Bear* as a fire prevention symboj, was' 
created in_1945.? . „ . - ^' ^ 

95, Did you-know that if a child writes- to Smokey Bear, Washington, 
D.C/ 20252, she or.he will receive a-Junior Forest Ranger kit? 

96, Did you know that Savings Bonds and Smokey Bear jire the two 
oldest and aunong the most successful public service can^aigns^ v 
conducted by _the_ Advertising ^Counci^? 

97: Did you know that a live bear symbol of the : Smokey Bear program - 
resides in the National Zoo in Washington., D.C? 

. ■ ~ ■ . . • ^ ' ■- , , - . , . - 

98, Did you know that the unauthoriEed coimnercial. use of the name 
. - and character of Smokey Bear is prohibited^^^ law? 

99, Did you know that man-caused forest fires are .chief ly the result 
of children playing with matches, debris burning", escaped cMip- 
fires, smoking ^and incendiarism?. 




^'toagon Wtgon." Spmethirig new in the firefighter's .suppression kit 
BLM photd.^ ' " . ; " ' - . :. ' 

Thia is a highly Versatile, self-contained surface access i^ehicle 
designed for rapid response and^ closer approach to .wtldfires. - Now 
^nder.test in th'e^ West 'where it is particularly suitable^- for use on^ 
130 million acres of Bi^eau of ^ Land ^ahagement lands , 30 million 
acres. of^Mational Forests ^ and other western 'lands, ' ■ ■ , - 

. ' ■ ■ V ■ : _ 78. ■ ■ ' ■'" ■ 
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^TWISTER DRAGON : WAGON ^ 



For decades flrafightars in rdugh terrain have been frustrated and 
"-^delayed by^motoring -Some miles ..^toward a .fire and .then having rCd_iwalk 
• Md carry their tools ^nd equipment the^res^t of the w^y when the go- 
ings became too rough" for their vehicles . -The net result has been ^■' 
tired men 5 delayed initial attack ^ larger fires and tiring hand, tools 
to work with Then V just recently ^ came the "Tvrister Dragon Wagon'?", 
about one hundred years after , the early v horse and mule days of Ainerica! 
forestry pioneer. Dr. Fr^klin B. Hough. . ■ ' . 

Experimental in nature , ^ the ^^'Dragon Wagon/S ds a "complete, firefighting 
machine." nesigried for and being testedby the Bureau of Land Man^" 
agement (BLM) 5 this machine can hurry to a' fire along a highway -at - - 
up - to 56 miles per hour ; Its imique ^ two-body . design ^ ifalking beam 
suspension and 8=whael drive ^takes it over terrain that would turn 
back a conventional vehicle and assures constant. contact with all 
wheels for steady driving -power, — ^— - ^- , * = ^ = 

itrdan dllwb slopermp to 60 ■percent and is at home, on aesertysa^^ -^^.^^ 
alkali mud v rice paddy , bogs ^ shale- and" rocky areas ,and on snow, l^f c 
can ford wet muddy terrain in depths up /to 45 inches.' Chiefly designee^ 
for of f -road, use ^ its huge soft radial tires assure practically nq ; ; 
disturbance j of soil and vegetation* It ;is; a highly _ sophisticated ; 
f iref ightlng ' "package . " , The ■ /'Dragon Wagon^^ can 1^ down - chemical - 
fire ratardants 5 spray water and backfire mechanically *: It is equip-" 
ped with hose 5 pumps^j itanks 5 radio conununication ^ an' 850- gallon water 
tank 5 a 200 gallon liquid- csncenti^ate fire retardant tank^ and other 
features* - ^ .m.v.^ 

The ''-Dragon Wagon" was^designed .and built to BLM specif i cations by 
a . noted aircraft manufacturer , Th% .Bureau is putting / lt>^ through mK- 
tensive J rigorous testing under a wide range of actual f ield condi-^ 
tions*^ Although it is too' early to predict .its eventual future 5, dt 
has already made a promising debut ;and is being eagerly watched by 
wildland fire protection. .organizations throughout the United States y 
and Canada. . - ' - . ; . . - s- . - . , . 




Backpacker, 4 Sawtooth Nationml Forest , Idaho. F-509898 



Like a tree^ a dee^^ aVlake or ^ a mountain , man is an integral, part 
of nature -and its ecological makeup.. Fire^ depending -upon how it, 
is managed g cmi enhance or retard^* this vital rilatloriship, . . 
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WE 5 TOO 5 ABE WOBKIITG MSTDENTS OF TEE FOBEST 
RAI^Ge'. THMKS FQR I^EPING OUR EOm GBEEN, 
' (Burro with day old , colt . Willamette ' 
TTatipnal Forest^ Oregon/ 'F Uo1927) 
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ABOUT THE FOREST SERVICE. 



As our Nation grows ^ people aspect and need more from their forests-- 
more wbdd- more water, fish arid, wildlife] more recreation and natural 
beauty; ''more special forest products^ and forage. The Forest Service 
of the U.S. Department of Agriculture helps to fulfill these expecta= 
tions and needs through thrfee major activities : 

Conducting forest and range research at over 75 
U..S , locations ^ In^uding Puerto Rico, Alaska^ 
. ^ and Hawaii . 




Participating with all 50 State forestry agencies 
in cooperative programs to protect^ improve, and 
prudently use our Country's 772 million acres of 
■ Stite,^ local, and private conmercial and non= 
commercial forest lands . 

Managing, protecting, and directing the use of 
:/ the 187 million acre National Forest System. 

The Forest Service does this by encouraging use of the hew knowledge 
that research scientists develop; by setting an example in managing 
under sustained yield, the National Forests and Grasslands for multi- 
ple :use purposes; and by cooperating with all States and with private 
citizens in their, efforts to achieve better management, protection, ^ 
and use of forest resources, . 

Traditionally, Forest Service people have been active members of the 
communities and towns in which_they live and work , They strive to 
secure for all, rcontinuous-^bSnefirt^^ fprest re- 

sources. r^^-^^~-^-i— ^ 

For more than. 70 years, /the Forest Service has been serving the 
Nation as a leading natural resource , conservation agency. / 
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